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Abstract

The Columbus, Ohio program of the Operational
Characteristics Study (OCS) monitored the driving patterns of
47 private citizens in Columbus, Ohio over a nine month period
from April 1983 to January 1984. These citizens were 1loaned
one of four vehicles equipped with time, speed, distance, and
temperature recording devices to gather a total of 251 days of
in—-use data. This report describes the details of this
program, the results, and a comparison of the average trip
statistics to the Federal Test Procedure used 1in emissions
testing.

I. Introduction

The Federal Test Procedure (FTP) is the urban dynamometer
driving cycle used for vehicle exhaust emission certification
and fuel economy measurement. The cycle 1is based on a Los
Angeles road route, designated the LA-4, which was selected by
Los Angeles County and California State personnel in 1965 or
1966.[1] The FTP was developed about 1970, and consists of the
LA-4, a 10 minute engine off period (soak), and a repeat of the
first section (bag) of the LA-4.[2] ’

Many notable changes have occurred in the U.S. during the
twenty years since the LA-4 was developed. Demographically,
the population distributions have shifted toward increased
urbanization. Particularly notable 1is the recent trend toward
growth of small urban areas.[3] The gasoline shortage of the
1974-75 years initiated or accelerated the trend toward smaller
vehicles. In addition, the Energy Conservation and Policy Act
introduced Corporate Average Fuel Economy Standards for vehicle
manufacturers, increasing the incentive for the production of
fuel efficient vehicles.[4]

The accumulative effect of all of these changes on vehicle
usage 1s unknown and was the primary objective of this program.
Specifically, the program was designed to study the operational
characteristics of vehicles while also comparing current
average vehicle operation with the LA-4 (and hence the FTP).

II. Report Layout

The report will first summarize the main ideas and results
from this program. The main body will then proceed with the
program design, data collection and preparation, data analysis,
results, and finally with some conclusions. The appendexes
contain more voluminous and detailed materials 1including
listings of several computer programs used to analyse the data,
histograms of trip characteristics, graphs of the average trip
statistics versus trip starting time, a summary of the
questionnaire given to the participants, and an engine
temperature analysis.



IITI. Prodram Design

In any program of this type the goal is to obtain as much
vehicle use data as possible, without interference from the
data collection technique. Past approaches have included
operator surveys, mechanical recording devices, human observors
in the monitored vehicle and '"chase cars".

Questionnaire surveys of vehicle owner-operators can
obtain large quantities of data at very low cost, but the
accuracy and the detail of data can be very poor. This
approach has primarily been used for, and 1is best suited for,
collecting information such as annual miles traveled, commuting
distances, and ratios of the number of hot start versus cold
start trips.

Greater confidence and more detailed data may be obtained
by using a mechanical recording device to-  provide a direct
record of the vehicle operation. However, mechanical recorders
have limited resolution and usually small data capacity. These
devices have primarily been used to measure time in various
speed regions or to sense and record maximum vehicle or engine
speeds.

The chase car approach is notably different from the
recorder approach because in this case the recording
instrumentation 1is placed in a vehicle which follows or

"chases" the actual vehicle of interest. Since a specially
instrumented vehicle is used, the instrumentation can be.quite
extensive. Also, it can be controlled by the driver or a

passenger in the chase car. The weakness of this approach is
that the use data 1s really data on the use of the chase car,

not directly the vehicle of interest. There 1is always some
uncertainty about how well the chase vehicle mimics the driving
characteristics of the followed vehicle. Sampling is also a

problem because the chase car data must be weighted to reflect
rush hour traffic densities or the operation of the vehicle
must be adjusted to reflect these traffic patterns. Several
chase car studies have been conducted to 1investigate the
representativeness of the EPA test cycles.[5]

The final historical approach which has been used  is
installation of chase car type instrumentation directly 1in the
vehicle of interest. In this case, an observer was sent in the
vehicle to operate the instrumentation. This approach was used
in an EPA study to develop driving cycles for heavy-duty
trucks.[6] While this approach may be suitable for commercial
vehicles in delivery use, it is at the very 1least inconvenient
for passenger car use. In either case there is the potential
problem that the presence of the observer may alter the
behavior of the vehicle operator.

The approach chosen for this study was a logical extension
of this previous technique. An instrumentation system was
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developed with sufficient capacity and intelligence so that an
attendant operator was not required. Ideally this system would
have been installed in the vehicle owned by the study
participant, however, early experience with the system
demonstrated that it was quite time intensive to install and to
adequately test prior to use. Consequently it was decided to
install the instrumentation in several vehicles which were then
loaned to the study participants. These vehicles were similar
in size and type to the vehicle owned by the study
participant. This similarity of the vehicles would hopefully
lead the participant to operate the vehicle as he/she would
operate his/her own and therefore minimize any changes from
"normal" vehicle use.

. IV. Equipment

The program design required that the data . recording
equipment operate unattended in a vehicle for a minimum of
several days. However, during most of this time the vehicle
would probably be inactive and, therefore, the most important
data, the wvehicle speed information would be unnecessary.
Therefore, the data acquisition system required the ability to
adjust as a. result of the system signals. A microprocessor
provided this instrumentation control, replacing the human
instrumentation operator necessary in previous.programs. -

The instrumentation system was designed and constructed by
MB Associates (MBA) of San Ramon, California. The system was
based on an RCA development board wusing the 1802 CMOS
microprocessor. This microprocessor was chosen because of its
low power requirements, typical of CMOS integrated circuits.
In 1975 when the system was first designed, this was one of the
very few CMOS microprocessors commercially available. The
microprocessor controlled the collection of data from the
speed, temperature, and other sensors, applied <calibration
factors to these data and monitored the recording of the data
on a cassette tape.

The vehicle speed signal was generated by an optical
encoder connected to the speedometer cable. The encoder pulses
were sent to the interrupt request line of the microprocesor
and were subsequently counted by the interrupt request
subroutine. The microprocessor divided the number of pulses
counted each second by a calibration factor to obtain the
vehicle speed in mi/hr. This value was then modified by the
data encoding system before being queued for the cassette tape.

-Eight temperature channels were provided. .Six of these
channels were wused 1in the program. Each sensor was a
thermistor which was multiplexed to a single analog to digital
converter. The temperature sensors were 1installed at the
following locations: 1) behind or adjacent to the rear bumper,
to measure the ambient temperature; 2) at the water pump, to
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measure the engine coolant temperature; 3) on the underside of
the oil pan, to measure the engine lubricant temperature; 4) at
or near the air «cleaner intake, to measure the engine
compartment temperature; S5) on the underside of the fuel tank,
to measure the fuel tank temperature; and 6) at one other
nonspecific location under the hood. Temperatures were
recorded every minute during the time that the vehicles were
running and throughout most of the time when the vehicles sat
idle. When the vehicle had not been running for over twelve
hours, the temperatures were recorded every twenty minutes.

A few things should be noted about these temperature
sensor locations. A sensor attached to the rear bumper of a
vehicle 1in operation will not provide a very accurate
measurement of ambient temperature. The bumper 1is subject to
solar heating on sunny days and rapid cooling from puddle
splashes on rainy days. . Therefore, the "bumper temperature"
was not included in the temperature analysis. Improved fuel
tank temperatures could have been obtained by inserting the
thermistor inside the fuel tank. Unfortunately, this was not
feasible. Therefore, an attempt was made at obtaining an
approximate temperature profile by placing the sensor
underneath the fuel tank, although this too is subject to road
splash. The sensor on the underside of the oil pan may be in a
similar situation, but due to the confined area where .it 1is
placed and the relatively large changes experienced in o0il
temperature it will not be as affected by outside elements as
the sensor on the fuel tank is. Also, the ‘"underhood”
temperature may not be comparable between vehicles as the
sensor location is not specifically defined.

One additional iata input was used in the OCS program, a
switch which was operated by the vehicle driver to indicate
urban versus rural operation of the vehicle.

V. Data Collection

The general program approach was to instrument vehicles
and then provide these vehicles as loaner cars to the
participants of the study. Since vehicle size might effect the
operational characteristics of the vehicle, the loan vehicles
were selected to represent the diverse sizes of vehicles in
use. The participants were selected randomly, but were always
provided with a vehicle of approximately the same size as their
personally owned vehicle.

The data collection phase of the program was conducted by
Automotive Testing Laboratories (ATL) of East Liberty, Ohio
under an EPA contract.(7] ~



A. Vehicle Selection

Full size, intermediate, compact and subcompact vehicles
were initially planned for the following number of loans.

Vehicle Size Number of Planned Loans
Full size 12
Intermediate 25
Compact 5
Subcompact 30
Total : 72

The vehicle size classifications are those used in the DOE/EPA
vehicle mileage gquides.{8] The number of loans planned for
each category was proportional to the total number of vehicles
registered in that category. Therefore, the vehicle sampling
process was designed to be a representative sample, by vehicle
size, of the total in-use fleet.

During the progress of the program occasional difficulties
occurred, primarily either intermittant electronic problems
with one of <the recorders or 1loss of battery power due to

premature battery drainage. This caused a reduction in the
total amount of data which could be obtained within the data
collection contract funds. The following number of

instrumented. vehicle 1loans were actually used 1n the final
analysis as valid loans.

Number of Successful

Vehicle Size Instrumented Loans
Chevrolet Impala Full size 12
Ford Fairmont Intermediate 13
Chevrolet Chevette Subcompact : 22
Total 47

The loan period was Dbetween April - - 12, 1983 and
January 11, 1984. Two different Chevettes were equipped, which
resulted in a total of four vehicles used in this study.

B. Participant Selection

The participants in the study were selected randomly
subject to the constraint that each participant receive a loan
vehicle of approximately the same size as the vehicle owned by
the participant. Lists were obtained for 1979 model year
vehicles registered in all postal zip codes located within ten
miles of 2zip code 43211. This was essentlally Columbus, Ohio.
From this list 2000 vehicle owners were sent a letter asking 1if
they were interested in participating in an EPA sponsored test
program. All those responding affirmatively, approximately 20
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percent, were listed and numbered sequentially. A random
number generator was then used to select numbers from this list
which were then sequentially tabulated according to vehicle
size.

C. The Vehicle Loan

Immediately preceding each .loan the battery packs in the
vehicle were replaced with freshly charged packs or they were

recharged in the vehicle. The vehicle speed sensor was
calibrated by driving the vehicle for one mile on a chassis
dynamometer. Finally, the vehicle was driven over the first

segment of the EPA urban test cycle.

After these preliminary steps the vehicle was delivered to
the participant. The time of delivery was noted so that any
data recorded while the vehicle was operated by the ATL
employee could be separated in the analysis process.

The study participant was instructed to operate the
vehicle in the same manner as the participant's own vehicle
would be wused. Only two additional requests were made; the
operator was asked to maintain a fuel purchase log and to flip
a switch to a rural position whenever the vehicle was driven in
a rural area. For this study an urban area was defined by the
Ohio Department of Transportation 1975 urbanized area limits.
These urbanized area limits are developed in conjunction with
U.S. Department of Transportation guidelines. All other
regions were considered rural.

The distinction between an urban and rural area 1is often
not clear and, therefore, several precautions were taken to
attempt to 1improve the urban/rural switch data. First, the
participant was given a map of the Columbus area with the
boundary of the urbanized area clearly outlined on this map.
If the ©participant's typical daily commute crossed the
boundary, the participant was asked to note the boundary point
on the map and to try to change the switch position at the
precise boundary point. It was also pointed out to the
participant that the boundary was .approximated by the I-270
freeway circumscribing Columbus. The participant was asked to
change the switch position at this freeway whenever the
participant was entering or leaving the urban area but was not
certain about the exact boundary. While " there 1is always
uncertainty about the accuracy of the switch data, Columbus was
an 1deal metropolitan area for participant accuracy. It is a
nearly circular metropolitan area surrounded by rural
farmland. The beltway is a good, easily recognized approximate
boundary between the urban and rural regions. Finally, there
are no long corridors of urbanization along any geographical
boundaries.



D. Quality Control

Several steps were taken to maintain quality controil,
therefore minimizing the collection of data which might later
prove to be useless. The initial system test verified that the
instrumentation was <correctly installed, monthly quality
control tapes ensured the long term accuracy of the equipment
and data inspection after each loan provided a frequent test
that the instrumentation continued to function.

1. Initial System Test

After the instrumentation was first installed 'in a 1loan
vehicle, the vehicle was operated by ATL personnel for about
one week. This data tape was reviewed to ensure that the data
- appeared reasonable. Only after it was verified that the data
appeared reasonable and it was demonstrated that the instrument
and battery would survive approximately a week of unattended
operation was the vehicle loaned to a participant.

2. Monthly Quality Control Test

The 1initial system test relied on the ability of ATL
personnel to ascertain if the data appeared reasonable. Since
the actual use of the vehicle was not accurately known,. there
was the possibility that some instrumentation drift or other
problem might occur and might not be detected. To ensure that
any problems of this nature would be detected a quality control
data tape was made after the initial installation test and each
subsequent month. The quality control data tape consisted of a
driving record of the instrumented vehicle over the federal
test procedure (FTP) «cycle wused for exhaust emissions
measurement. This data tape was forwarded to EPA for analysis
along with all other data. Since the FTP cycle 1is accurately
known, comparison of the driven cycle to the theoretical cycle
would detect even minute problems and would provide a method to
correct the field data for any calibration drift should this be
necessary. For all cases in this study, reasonable comparisons
were found. :

3. Data Inspection -

Immediately after each vehicle loan, random segments of
the data were displayed using an Apple microcomputer. These
data were visually 1inspected by the ATL Project Manager to
ensure that the instrumentation system continued to function
properly. If the data appeared reasonable, the Apple was used
to transcribe the data from the cassette tape used 1in the
vehicle recorder onto floppy diskettes. The diskette and the
original cassette tape were then transmitted to the EPA Motor
Vehicle Emission Laboratory.



VI. Data Preparation

The purpose of the data preparation phase was to detect
and correct data problems. Two types of problems were
possible: a malfunctioning instrument might result in total
loss of usable data, or relatively infrequent random errors
might cause extensive data analysis difficulties. The data
preparation phase attempted to remove or correct any data
problems prior to the analysis of the data.

Analysis of data from an early pilot program indicated
that the most significant data problem was the occa:ional loss
of one byte of the recorded data. This problem was never
clearly identified but is believed to result from a real time
. programming or hardware error 1in the data collection system.

After any cleaning or correction of the raw data, the
information was converted into standard engineering units.
Once converted, tests of the data, such as the ranges of
parameter values or the rate of change of the parameters could
be made to assess the reasonableness of the data. Infrequent
errors could be corrected or if blocks of data were missing the
entire data set could be rejected.

A Initial Cleaninq — The Missing Bytes Problem -

The milissing data byte problem occurs infrequently, about
0.01 percent of the data are missing. Yet it is potentially a
very severe problem because one lost byte could result in many
subsequent data being erroneously 1interpreted, causing a much
higher effective data error rate. For example, a single error
in a one minute string of speed data could cause all of the
data for the remainder of the minute to be analyzed as speeds
of several hundred miles per hour. Simply using such obviously
illogical data would be undesirable and eliminating significant
blocks of these data would seriously compromise the analysis.

The greatest obstacle in correcting the missing data bytes
was that no error detection/correction code had been used 1in
the original data collection. The only data decoding asset
provided by the <collection system was that a unique
synchronization mark, an "FD'", was provided at the beginning of
each minute of recorded data. This "FD" was used as the first
step toward an automated data correction system.

The data were reformatted so that all "FDs" were at the
beginning of the lines of the data files. This reformatting
was done with the Apple using a program written in BASIC. A
copy of the program is included in Appendix A.

Reformatting emphaéized the data patterns which
facilitated recognition of blocks of data which contained one
or more missing bytes. Each "FD" was followed by six bytes of
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identifier 1information followed by six temperature bytes.
After this there might or might not be 60 seconds of speed data
in the form of one speed byte pair each second. If any speeds
appeared there should always be 60 seconds of data unless the
vehicle engine stopped, in which case this would be indicated
by an "FE" code. Consequently, by reformatting the data in
lines of twelve bytes per line and forcing any "FDs", "FEs'", or
"FC" calibration codes to start a new line, any missing data
would result in a short line and would be immediately obvious.

Unfortunately, the end of a diskette data file could also
result in a break in the data which would not correspond to any
of the identifier flags. This data break problem was resolved
by transferring the data to the main computer used by EPA, the
University of Michigan MTS system. This system can accommodate
much larger files than the Apple. Therefore, all files of each
vehicle loan were concatenated into a single large data file.
The transfer of data to MTS was done by conflqurlng the Apple
as a data terminal wusing a binary communications program
supplied by MTS.

Initially the reformatted MTS data files were printed and
then scanned by data analysis personnel to determine the
specific 1locations of missing data. This location could be
unambiguously determined in virtually all cases. For example,
in the case of sequential temperature data a dislocation of the
data columns was usually apparent:

°o0  g( 41 57 4A
°oo 5C 42 4B e——— short line
°00 30 43 57 AC

The 57 is missing in the middle line and the 4B is shifted.

The identity of a missing speed datum was more subtle but
also unambilguous. For example:

°eoo° 01 27 01 28 01 29
°oo 01 29 *29 01 30 01
coo 30 01 31 01 29 —-———-short line

The "01" 1s missing at point * and all subsequent data are
shifted.

_ Once the system evolved to this stage where unambiguous
human editing could be based on pattern recognitions, than it
was obvious that automated computer editing was also possible.
Two programs were written, OCS.S-TMPFIX, and OCS.S-SPDFIX to
correct temperature and speed missing data, respectively. This
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automation greatly increased the speed and accuracy of the data
editing process.

TMPFIX searches for a 1line with a missing temperature
datum which 1is both preceded and followed by a correct line.
When this condition 1is found the two correct 1lines are
interpolated to predict values for all temperatures in the line
with the missing datam. These predicted temperatures are
compared with the observed temperatures and the difference or
"errors'" are squared and then summed over all temperatures in
the 1line. The last temperature datum 1is then shifted one
position and the process is repeated. In this manner an array
of the sums of the squares of the errors is computed for all
possible positions of the blank or missing datum. The minimum
of this array is then computed and the location of this minimum
selects the location of the missing datum. Once the location
is known, the preceding and following values are simply
averaged to obtain the value which is inserted in the location
of the missing datum. . A copy of this program and the
mathematics of the algorithm are given in Appendix A.

The temperature errors were randomly distributed and
infrequent, therefore, the condition that the 1line with the
error lie between two correct lines was generally met. If this
condition was not met, the program placed flags in the margin
of the output file but did not attempt a correction.

The speed corrections program used a very similar approach
to the temperature correction program. Each speed datum
required two bytes, the high order or most significant byte
(MSB) and the lower order or 1least significant byte (LSB).
Because of the scaling the MSB always had a value of 04 or less
while the LSB could have any value. Consequently when low-high
pairs appeared in consecutive odd-even positions, respectively,
the data stream was known to be correct.- Once a high-low pair
occurred in a consecutive odd-even position, data loss must
have occurred before this point. This logic was used to locate
the datum Kknown to be correct before any data 1loss and the
first datum known to be shifted after data loss. Once these
reference points were 1located there was usually only one
intermediate point which was the obvious 1location of the
missing datum. In this case the average of the two known
reference points was inserted as the missing wvalue. In some
instances where the missing datum could occur at more than one
point the average of the preceding and following data were
tested as the possible missing datum at each point. The
configuration which gave the minimum sum of the squares of the
acceleration, that is the smoothest transition, was selected as

the missing data point. If a clear minimum was not apparent,
then the editing program did not introduce any change but wrote
an error message to a separate file for later reviewing. A

copy of the OCS.S-SPDFIX program is given in Appendix A.
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After both editing programs were run, results of the
programs were investigated by running the MTS-supplied software
*APC (All Purpose Compare) which detected all differences
between the original and the edited file. Whenever a change
was made, the data before and after the modifications were
reviewed to ascertain that the editing ©programs were
functioning in a logical manner. Also, any problems that the
programs could not correct were reviewed to see if a logical
unambiguous resolution was possible.

The general philosophy toward all data correction was very
conservative. Only those corrections that were obvious and
unambiguous were made or accepted. This was denerally possible
because the errors were infrequent and most were completely
missing single bytes in a known data sequence. Great care was
taken not to introduce any biasing of the data by making
frequent or extensive change.

B. Data Conversion

The conversion of the data into engineering units was done
by the Fortran program OCS.S-PREPARE run on the MTS system. A
copy of the program is given in Appendix A.

Conversion of the data into engineering units is slightly
confusing because of the diverse encoding systems used by the
recorder = systems. Consequently each decoding system is
discussed in conjunction with the type of data it was used to
decode.

1. Identifier Line

A segment of identifier data appeared each minute unless
the vehicle had not been used in the last eight hours, in which
case the 1identifier segment appeared every twenty minutes.
This segment always contained an "FD mark" followed by the
date, time, and loan number. For example:

FD 38 13 46 01 00
"mark" day time loan number
38 1:46 100

All of the parameters on the FD line were recorded as binary
encoded decimal, therefore, it was not necessary to perform any
change in the numerical system or units.

The date encoding was the only frequent problem in this
field. We intended to use the last two digits of the Julian
calendar date so that the starting date of all loans, or at
least all loans on any one vehicle, would have unique dates.
Unfortunately, the software of the recording system was written
to subtract 30 from the date at each hour change if the date
value was greater than 30. Consequently, Julian 68 would be
modified to 38 and then 08. Since this was considered to be a
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potential cause for confusion, these dates were corrected back
to the correct Julian Values. This correction was made
whenever necessary by the data analysis personnel using the
general MTS Supplied EDIT programs.

2. Temperatures

Six temperatures always followed the 1identifier block.
The information supplied by MBA with the recording units stated
that the conversion to degrees Celsius was given by:

C = (H-57)

where H is the decimal value of the recorded hexidecimal (base
16) data. An example of the temperature decoding is:

Recorded temperature value 39 64 85 86 61 6D 6F
Conversion to decimal 57 100 133 134 97 109 111
Subtraction of 57 0 43 76 77 40 52 54

Calibration of the temperature sensors 1in a hot water bath
indicated that the MBA conversion was not adequate for correct
Celcius temperatures. Therefore, an additional empirically
derived correction was applied. This correction was:

Correction = M * Sensor + B

where, when the sensor value was less than or equal to 90:
M= 10.82473

B = 0.4184
or, when the sensor value was greater than 90:
M= 0.51254
B = 28.847
3. Speed Data

The speed data always appeared in two byte pairs. The
conversion, supplied by MBA was: .

Convert both hexadecimal bytes to binary.

Append the three least significant bits of the most
significant byte to bits 2 through 6 of the least significant
byte. The two least significant bits of the least significant
byte, bits 0 and 1 are the decimal fraction of the speed.

Convert the resulting binary number to decimal.

An example calculation follows:
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Most Sign. Byte Least Sign. Byte

Original Hex Data: 01 ' | 27

Binary Notation: 0000 0001 0010 0111
Decoded Binary: 00101001.11
Decimal mi/hr: 41.75

4, Other Codes

In addition to the 1identifier, temperature, and speed
data, an FC code could appear once near the beginning of the
data and several FE codes could appear anywhere 1in the speed
data. The FC code 1indicated that a calibration had occurred
and the following speed data should be wvalid. This would
- logically occur only once in each loan file. Each file was
checked to ensure that one and only one FC was found. All data
before the FC were ignored.

The FE codes indicated an engine on/off change or a change
in the urban/rural switch. The interpretation of these are:

FE 0OA ignition on urban

FE . OB ignition off urban

FE 02 ignition on rural

FE 03 ignition off rural -

The FE codes were somewhat troublesome, primarily because
repetitive or oscillating wvalues "occasionally occurred. The
source of these problems were never clearly identified but are
believed to be switch bounce or are related to an unsuccessful
"attempt by MBA to include software to sense vehicle gear.
changes into the FE code.

C. Data Testing

Once the data were converted into engineering units each
value was tested for reasonableness by the FORTRAN program,
OCS.S-SCAN. The day., hour, and minute were checked to assure
that no data were missing. A message was written to a separate
file whenever the date and time did not follow sequentially.
The loan identification number was checked to assure it was
identical throughout the data: Another message was written to

the error file when discrepancies were found. The temperature
data were flagged if a change of greater than 10 degrees/minute
occurred. Any speed point exhibiting an acceleration or

deceleration greater than 7 mph/sec from the preceding point
was flagged.

The program OCS .S-SCAN also tested for missing
temperatures and- speeds. If any temperatures were missing at
this point in the analysis, the last (sixth) temperature would
be read as a zero. Therefore, a check for a zero valued sixth
temperature by the scanning program discovered any missing
temperatures. A similar test was made to detect the presence



of less than 60 speeds in each minute in which any speeds
occurred. A Copy of OCS.S-SCAN is given in Appendix A.

In a typical 1loan file, approximately 100 possible data
problems were observed. Each of these possible problems were
reviewed by a data analyst. A few problems were traced to
obvious errors which had escaped the initial editing. These
data were corrected if the correct data could be unambiguously
determined. In most cases the data values appeared unusual but
not obviously erroneous. These values were not changed because
strong emphasis was placed on not biasing the data toward the

expectations of the reviewer. For example, an acceleration
rate might seem higher than expected but could be plausible,
particularly at 1low speed. In addition, temperatures often

changed abruptly near engine on and engine off segments. The
number and percentage of these instances were small, typically
between .005 and .01 percent. This very small number should not
have any observable effect on the final analysis. Any
significant sequences of questionable data were  noted or
"flagged" so that if any unusual statistics occurred from these
data the source could be identified and later traced if desired.

In a few cases, significant amounts of data were missing
and, of course, these could not be reconstructed from the
information in the file. In this case the interval of missing
data was determined and the original cassette data tape was
scanned to attempt to locate the data. Generally the
information was found. It was then processed through all of
the analysis steps as a "partial loan" and then inserted into
the original loan data. These losses probably occurred in the
original transcription of the data from cassette to the
diskettes or from a marginal quality region of the diskette.

In one instance, the data were clearly illogical and could
not be reconstructed. In this case the speed signal often
changed rapidly from zero to speeds of about 50 mph and then
back to zero. It was decided that the problem was most likely
a poor connection in the speed sensing area. The entire loan
was voided. A check of subsequent loans showed that the speed
sensor completely failed on the next 1loan and was then
replaced. A second 1instance also occurred when the speed
sensor apparently failed. This entire loan was also voided.

Upon reduction of the data, some loans were voided because.
of apparent battery failure. In some 1instances, battery
failure occurred at the end of the loan period, while other
times it occurred fairly early in the week. It was decided to
void all tests in which the battery failed within three days.
If the battery failure cccurred after three or more days, the
loan was not voided, but any data occuring on and after the day
of failure was disregarded.
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. VII. Data Reduction

The reduction phase of the data analysis reduced the
voluminous basic data files into a much more manageable volume
of descriptive parameters which could then be statistically
analyzed. A '"trip" was chosen as the primary concept of the
reduced data and therefore most of the reduced data parameters
described "trip" characteristics.

The analysis  was done with the  FORTRAN program
OCS.S—-STATS.FOR, and the FORTRAN program OCS-CMP.FOR, which are
given in Appendix B.

A. Trip Parameters

The following parameters were computed to describe each
trip and the results were stored 1in the output files
XXX .TRIPLOG (XXX represents the loan identification number).

Trip

Parameters

SAVDAY Day number at beginning of trip

TRIPCT - Sequential number of trip

DAYTRP Sequential number of trip during day

SAVTIM Time at beginning of trip

TYPE 1 = urban, 2 = combination, 3 = rural

START 1 = hot, 2 = cold

OFFCT Time car is off before trip (minutes)

AVESPD Average speed (total distance/total time)

DISTNC Distance traveled during a trip (mlles)

-STOPCT Number of stops

AVEDBS - Average distance between stops

ONCT Length of trip (seconds)

TOTSS - Total stopped seconds, speed < 4 mph

GOSC Total going seconds, speed > 4 mph

Originally a trip was defined simply as the 1interval
between engine "on" and engine "off." Preliminary analysis of
the data showed that this definition of a trip may not reflect
actual conceptions of  trip driving characterstics. In the

original case, a car could be driven for a series of "drives"
with short engine off times between the "drives" and have each
"drive" count as a separate trip. In reality, if the engine
off times are short enough, 1t might be more appropriate that
the whole series of "drives" should be .counted as one total
trip. For example, a person who drives to the post office,
stops only long enough to buy a roll of stamps and then drives
on to work, would most likely consider this as one trip with a
"quick'" stop rather than two separate trips.

In 1light of this, the definition of a trip was
generalized. A program was written that revised the trip data



file by combining sequential trips with very short engine off
times between trips. The engine off time was a variable in the
program, allowing for analysis and comparison using different
trip definitions. The program combines trips in such a manner
that a trip with an engine off time less than or equal to the
desired time, 1s combined with the previous trip to form one
new trip. The new total trip time and stop time will both
include the engine off time, since this time 1s now considered
as part of the trip. In this study, engine off times of 0
(original data), 5, 10, 15, and 20 minutes were analyzed. A
comparison of the number of trips per day, time of trip,
average speed, number of stops, and hot to cold start ratios
using these five trip definitions is included in the results
section. Engine off times longer than ten minutes may entail
significant hot soak emissions, which should not be overlooked
when calculating trip statistics for comparison to the urban
driving cycle. Ten minutes was also considered as a reasonable
upper time 1limit for a ‘'"quick stop." Therefore, unless
otherwise noted, the rest of this report assumes endgine off
periods exceeding ten minutes as the delineator between trips.

B. Stop Parameters

Knowing the number of stops made during a trip, .along with
the total time spent while stopped, 1is useful for developing
and verifying dynamometer test cycles. Obviously, the end of

each trip was considered as a stop. However, just adding the
number of =zero mile per hour (mph) occurances to this "stop
count"” could cause 1inaccuracies. For example, some drivers

make "rolling stops" without ever coming to a complete stop.
Also, in a congested traffic situation, drivers will frequently
stop and then ‘'"creep-up" to the car in front of them.
Occasionally, this movement will even entail a small, short
burst of speed. Counting all of these physical stops within a
nominal stop condition would be misleading. Therefore, a stop
was defined as any time the vehicle slowed from above 10 to
beélow 4 mph, and then returned to a speed greater than or equal
to 10 miles per hour. The end of a trip was also.counted as a
stop. '

A noticeable amount of time and distance can be covered
while in these stop conditions. Therefore, bursts of speed
between 4 and 10 mph contributed towards '"go time" and "go
distance", although the vehicle was still considered to be in
the same stop. "Stop time" (stop distance) was counted any
time the vehicle speed went below 4 mph. Figure 1 gives an
example of how these speeds and times interact within one stop
condition.

The following data were computed for the intervals between
each stop and stored in the output files XXX.STOPLOG.
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Stop
Parameters
SAVDAY Day number
TRIPCT Sequential number of trip
DAYTRP Sequential number of trip per day
TIME Time at end of stop
STOPCT Sequential number of stop during trip
STOPSC Length of stop (seconds)
STOPDI Distance travelled when "stopped," speed < 4 mph
GODI Distance travelled when "moving," speed > 4 mph
C. Final Data Verification

A key purpose of this study was to compare current trip
parameters to the LA-4 test <cycle wused 1in exhaust emission
certification. Since it would be undesirable to report differences
between the OCS data and the LA-4 that are due to instrumentation
error, an additional data check was made for each vehicle loan.
This check was made after dgenerating the vehicle triplog, but
required an additional step to be taken before each vehicle loan.

Before .the vehicle was presented to each participant, the
vehicle was operated over the first 505 seconds of the LA-4. The
final data verification was a comparison between the analysis of the
results . from these dynamometer test periods to the results of
applying the data analysis programs to the equivalent interval of
the theoretical test cycle. For example, the trip statistics for
the first 505 seconds of the LA-4 are:

Average Trip Number Avg. Total Time In Time In
Speed Dist of Stops Dist. Trip Stops Motion
(mi/hr) (mi) Between time (sec) (sec)
stops (sec)
(mi)
25.6 3.59 6 0.72 505 109 396

Each vehicle loan was checked to verify that 1it. contained a
"signature” of statistics very similar to these at
approximately the time the data sheet supplied by ATL stated
that the dynamometer test was conducted.

D. Trip Statistics File

After final verification, the trip statistics from each
loan were added to the aggregate trip statistics file,
OCS.D-TRIPS, using the Fortran program, OCS-CMP.FOR. At this
time several additional columns were created 1in this file to
facilitate subsequent analysis. The most 1important of these
was a loan number column that retained the identity of loan and
a column which indicated whether the data in the file were
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computed from a vehicle trip which occurred when the vehicle
was operated by the participant, whether it came from a road
trip when the vehicle was operated by ATL personnel, or if it
came from the dynamometer test. Columns relating to the
combining of short trips were also added so that the operator
could check for the reasonableness of the trip combining
methodology. This collection of the data into a single file
with multiple labeling columns was an ideal format for multiple
analyses using the MTS statistics program package MIDAS.

E. Description of Analysis

The total collected data base was very extensive.
Therefore, 1t was essential to extract simple statistics from
the data which described the important parameters of the data.
A logical method of organizing the data was to consider the
characteristics of observed vehicle trips. These trip
parameters can then be related to each other and used for
different analysis as suits each individual, such as comparing
the OCS results with the parameters of the LA-4. The following
trip parameters were investilgated: trip type (urban, wurban
and/or rural), ¢trip distance, trip duration (including time
moving, and time stopped), time since last trip, trip speed,
number of trips per day. number of stops during trip, and the
number of observed hot to c¢old trip starts (assumed -engine
temperature at start of the trip).

Two trip speeds were calculated in this analysis: the
average trip speed, and the average driving speed. The average
trip speed is defined as the total distance traveled during the
trips of interest, divided by the total duration of these
trips. Since this speed includes the effects of stop time, it
is more descriptive of the entire trip condition (i.e., trips
with many long stops will have lower average trip speeds than
trips with only a few short stops). The average driving speed
describes the speeds seen during actual vehicle movement. It
is defined as the total distance traveled during the trips of
interest, divided by the total time moving (excludes total time
stopped). By comparing these speeds together, the effects of
Stop duration can be seen.

All of the analysis described here considers only those
data obtained when the vehicle was being operated by the loan
participant. Furthermore, since receiving or surrendering the
instrumented vehicle in the middle of the day could influence
the number or type of trips made with the wvehicle, only the
data from days in which the participant had the vehicle for the
entire day are included. This resulted in 251 days of in-use
vehicle operation data from the 47 different loans. Statistics
were calculated for urban trips only, and for urban and/or
rural (UAR) trips, to characterize driving habits 1in both
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cases. The urban only criteria limited the number of
acceptable data to 42 vehicle loans. The UAR analysis utilized
all 47 vehicle loans. :

As previously mentioned, the temperature data may not be
highly accurate. However, a temperature analysis was performed
to develop representative time-temperature histories for five

of the six vehicle temperatures monitored. The goal was to
develop characteristic patterns for vehicles beginning at
ambient conditions, going through a full warmup, and

experiencing a hot soak followed by cooldown to ambient again.
The trips chosen for analysis therefore were those that were
felt to be isolated from the possible carryover effects from
previous trips. The trips needed to be long enough for the
measured temperatures to reach a somewhat steady level. The
soak after trk~ trip needed to be 1long enough for the
temperatures to ceturn to their pre-trip levels. Therefore the
criteria for choosing a trip for temperature analysis were: 1)
an uninterrupted soak of at least six hours prior to the trip,
2) a trip length of at least 15 minutes, and 3) an
uninterrupted soak of at 1least six hours after the trip.
Twenty-nine trips were found meeting these conditions, of which
ten trips were chosen at random. These are outlined in Table 1.

The ‘lengths of the ten trips chosen ranged from 15. to 34

minutes. For the first 15 minutes, where data for all trips
existed, the temperatures measured were averaged across all ten
trips to obtain values for a typical trip. For the remainder

of the times, the average change in temperatures from minute to
minute for the remaining trips were averaged, and this change

was applied to the temperature for the previous minute. In
this iterative fashion, the temperatures for the typical trip
were determined. This continued until the trip reached a

length of 29 minutes after.which ony two of the original ten
trips remained.

VIII. Trip Statistics Results

The analysis of the trip data are broken down into four
areas: discussion of the general trip statistics and how they
vary by changing the trip definition; comparison to the LA-4
trip statistics; discussions of the distribution of the various
trip parameters; and comparison of the ¢trip statistics for
different trip starting times. A summary of the results from
the temperature analysis 1s 1n Section IX. A more detailed
reporting of the temperature analysis is included in Appendix H.

A. General Trip Statistics vs. Trip Definition

Tables 2A and 2B show the statistics for trips separated
by engine off times exceeding 0, 5, 10, 15, and 20 minutes.
Table 2A 1is for urban trips only, while Table 2B is for UAR
trips (urban and/or rural). Both tables include hot trip start
to cold trip start ratios for cold start definitions of at
least 1, 4, 6, 8, and 12 hour engine off times.
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Table 1

Trips Selected for Temperature Analysis

Loan # Date
211 5/24/83
230 7/28/83
234 8/18/83
315 6/7/83
344 10/3/83
361 12/5/83
443 10/3/83
468 12/26/83
468 12/28/83
559 12/1/83

Length Length
Prior to Length of Soak
Time to of After
of Trip Trip Trip
Trip (hrs/min) (min) (hrs/min)
7:19 8:03 20 11:06
7:38 11:12 29 8:40
7:20 14:28 15 8:16
7:20 11:31 28 8:47
7:20 18:54 34 - 8:55
7:40 62:57 33 8:32
7:40 15:04 26 8:48
21:03 7:56 17 10:46
8:05 10:49 23 9:11
8:49 11:07 15 6:53
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TABLE 2A

MEAN VALUES FOR URBAN ONLY TRIPS

Engine Off Time*

CHARACTERISTIC 0 MIN. 5 MIN. 10 MIN. 15 MIN. 20 MIN.
1. # of trips/day** 6.6 5.4 4.7 4.3 3.9
2. Time since last trip (hrs) 3.3 4.0 4.6 5.1 5.5
3. Average trip speed (mph) 21.1 20.1 18.5 17.1 15.9
4. Ave. driving speed (mph) 28.8 28.8 28.8 28.8 28.8
5. Distance of trip (miles) 3.3 4.0 4.6 5.1 5.6
6. .# of stops during trip 6.0 7.4 8.5 9.4 10.2
7. Distance btwn stops (miles) 0.55 0.55 0.55 0.55 0.55
8. Total time of trip (min) 9.3 12.0 15.1 18.0 21.0
9. Total time stopped (min) 2.5 3.6 5.4 7.3 9.4

10. Total time moving (min) 6.8 8.4 9.7 10.7 11.6

11. # of trips analyzed 1434 1158 1000 900 828

12. Hot start/cold start ratios
' a. 1 hr min for cold start 1.4 0.94 0.69 0.52  0.40

b. 4 hr min for cold start 3.5 2.7 2.2 1.9 1.7
¢. 6 hr min for cold start 4.8 3.7 3.1 2.7 2.4
d. 8 hr min for cold start 5.2 4.1 3.4 3.0 2.7
e. 12 hr min for cold start 11.7 9.2 8.0 7.1 6.5
TABLE 2B
MEAN VALUES FOR URBAN AND/OR RURAL TRIPS
Engine Off Time¥* - N
CHARACTERISTIC 0 MIN. 5 MIN. 10 MIN. 15 MIN. 20 MIN.
1. # of trips/day 7.2 5.8 5.0 4.5 4.2
2. Time since last trip (hrs) 3.2 3.9 4.5 5.0 5.3
3. Average trip speed (mph) 25.1 23.8 22.2 20.6° 19.3
4. Ave. driving speed (mph) 32.7 32.7 32.7 32.7 32.7
5. Distance of trip (miles) 4.4 5.5 6.3 7.0 7.5
6. # of stops during trip 6.0 7.5 8.6 9.5 10.3
7. Distance btwn stops (miles) 0.73 0.73 0.73 0.73 0.73
8. Total time of trip (min) 10.5 13.8 17.0 20.3 23.4
9. Total time stopped (min) 2.4 3.7 5.5 7.5 9.5
10. Total time moving (min) 8.1 10.0 11.5 12.8 13.8
11. # trips analyzed 1795 1443 1255 1131 1047
12. Hot start/cold start ratios
a. 1 hr min for cold start 1.4 0.93 0.68 0.52 0.40
b. 4 hr min for cold start 3.7 2.7 2.3 1.9 1.7
c 6 hr min for cold start 5.0 3.8 3.2 2.8 2.5
d. 8 hr min for cold start - 5.4 4.1 3.5 3.0 2.7
e. 12 hr min for cold start 11.9 9.4 8.0 7.1 6.5

* Engine Off Time = the minimum time an engine off period must exceed
before a trip is considered ended. Sequential operations with engine
off periods less than or equal to these amounts were included in the
same trip.

ek

For calculating this parameter,

we have excluded all days where any

non-urban trip occurred. (The 251 days was therefore reduced to 188

urban days.)
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A comparison between trip definitions shows the expected
trends. As  the allowed engine off time within a trip
increases, the mean values for trip duration, total stopped
time, total time moving, distance travelled, and time since
last trip, all increase. Also with increased engine off time,
the number of trips made per day, and the average trip speed,
decrease. The decrease in average trip speed is expected since
this speed includes stopped time.

The hot to cold start ratios also decrease with the
increasing engine off time within a trip. This decrease
reflects the combining of trips that were previously considered
as hot start, into longer trips. The ratio of hot trip starts
to cold trip starts shown in Tables 2A and 2B vary by a factor
of approximately 3.6 depending on the - cold trip start
‘definition, and a factor of 2.0 depending on the trip
definition. There is 1little difference between the UAR data
set and the urban only data set.

Evaluating trips separated by a 10 minute minimum engine
off time, participants made an average of 4.7 urban (5.0 UAR)
trips per day, with a typical trip taking 15 (17) minutes and
covering 4.6 (6.3) miles. These trips included 8.5 (8.6)
stops, which consumed 36 (32) percent of the total trip time.

B. Distribution of Trip Statistics -

Histograms of the individual trip statistics for the urban
only trips and UAR trips are included in Appendixes C and D,
respectively. The histograms are for the 10 minute minimum
engine off time between trips, and show the average speeds,
distances traveled, number of stops, and total, moving, and
stop times. Histograms of the average trip speed, trip
distance, time since last trip, and the number of trips per day
are reproduced in Figures 2, 3, 4 and 5, respectively (urban
trips only). As seen in these figures, the distributions are
skewed. In the cases shown, most participants made slower
trips with shorter distances travelled, than indicated by the
average values in Table 2A. Most participants also made fewer
trips per day with less time between trips, than indicated by
the average values.

The number of short distances travelled during a trip are
higher than what may be expected. Figure 3 shows that ten
percent of the trips were less than half a mile in length, and
the data in Appendix C shows that 4.6 percent were less than
0.1 miles. A closer analysis indicated that 2.3 percent of the
trips went less than 0.01 miles (53 feet). Although no follow
through was made to the 1loan participants, these extremely
short trips likely represent such things as driving from one
store to another at a shopping mall or switching car position
on a driveway. Most (81 percent) of the 0.1 to 0.5 mile trips
were part of "longer trips", where the preceeding and/or
following engine off stops were less than one hour in duration.
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C. Comparison to the LA-4

Table 3 shows the trip statistics from the LA-4 along with
the mean and median trip statistics for the 1,000 Columbus
nrban trips (using the ten minute off time trip definition).
Comparing the mean and median Columbus values first, in all
cases the median values are smaller than the mean values. This
is because the distributions are skewed, with a majority of the
participants making fewer, shorter (in both time and length),
slower speed trips than indicated by the mean, (as shown in
section B).

In general, the Columbus trips were substantially shorter

than the LA-4. Considering the mean values they went 62
percent of the distance in 66 percent of the time with 45
‘percent of the number of stops. However, the average speeds

are approximately equal, 18.5 versus 19.6 mph, and the average
Columbus trip went further between stops, 0.55 miles compared
to 0.41 miles. Considering the large urban spread with many
connecting freeways found in L.A., the longer trip distances
used in the LA-4 can be expected. The LA-4 is also based on
morning rush-hour traffic [2] which is usually characterized by
shorter distances between stops. Therefore, the differences
between the LA-4 and the Columbus statistics appear reasonable.

The Code of Federal Regulations weights the cold start and
hot start exhaust emission wvalues by 0.43 and 0.57,
respectively, to obtain a composite value.[9] This gives a hot
to cold start ratio of 1.3, or 1.3 trips starting with the
engine hot for every trip starting with a cold engine. As
shown in Table 3, the hot start to cold start ratios from the
Columbus data are 0.69 and 2.2 for a one hour and four hour
cold start definition, respectively. Interpolating between
these values, the LA-4 cold start definition would correspond
to 2.2 hours of off time. Based upon the temperature results
to be discussed in Section IX, this amount of time would allow
peak vehicle temperatures (above ambient) to decline by 60-75
percent.

D. Trip Statistics by Trip Starting Time

Figures 6 and 7 (urban only and UAR trips, respectively),
show the number of trips starting within given hour
increments. The hour values shown represent the beginning of
the hour period. Morning and afternoon rush hours can be
observed centered at the 7-8 a.m. and 4-5 p.m. periods. As
might be expected, the number of trips made after 1 a.m. are
very few. While the trip statistics for these early morning
hours are included in the graphs in Appendixes E and F, the
values may not be representative of average driving habits for
these hours.

, Graphs of the average distance travelled, the number of
stops made, the average trip speed, the time since last trip,
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TABLE 3

OCS DATA OVERVIEW —— URBAN TRIPS*

CHARACTERISTIC : MEAN MEDIAN LA-4
‘1., # of trips/day** 4.7 5.0 N/A
2. Average speed (mph) 18.5 16.6 19.6
3. Distance of trip (miles) 4.6 3.4 7.4
4. Distance btwn stops (miles) 0.55 0.48 0.41
5. # of stops during trip 8.5 7.0 19.0
6. Time since last trip (hrs) 4.6 1.5 N/A
7. Total time of trip (min) 15.1 12.4 22.9
8. Total time stopped (min) 5.4 2.8 5.3
9. Total time moving (min) 9.7 8.1 17.5
10. Hot start/cold start ratio : 1.3

a. 1 hr min. for cold start 0.69

b. 4 hr min. for cold start 2.2

Trips can 1include an engine off period 1lasting up to and
including 10 minutes. Engine off periods longer than 10
minutes imply the ending of the original trip.

* % For calculating the number of trips per day, we have excluded
all days where any non-urban trip occurred.
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and the trip duration are shown in Figures 8, 9, 10, 11, and
12, respectively, for urban only trips (these graphs can also
be found in Appendix E). The distance travelled, trip speed,
and time since the 1last trip show pronounced morning time
effects. The value of 6.5 miles travelled during the morning
rush hour (7-8 a.m.) is fairly close to the 7.4 miles travelled

in the LA-4 (which simulates rush hour conditions). The
average trip speed drops from 25 mph during the 6 a.m. hour to
13.6 mph during the 9 a.m. hour.. This drop 1in speed is
probably due to an increase in traffic. The time since the

last trip 1is 1large (10-12 hours) for the morning trips and
decreases from there. However, this is to be expected..

IX. Summary of Temperature Analysis

This section summarizes the temperature analysis. A more
detailed analysis including temperature profiles for trips
taken during a . sumer day., winter night, and winter day 1is
included in Appendix H.

Figure 13 shows the temperature profile for the typical
trip. - The water pump has the most .rapid increase 1in
temperature, approaching its peak temperature of 45°C (113°F)
in 15 minutes. The o0il pan also reaches this temperature seven
minutes later. The air cleaner and fuel -tank - temperatures
barely change. In all the data analyzed the fuel tank
temperature, measured by a skin sensor on the bottom of the
fuel tank, never appears to appreciably deviate from ambient
temperatures. Given the 1inconsistency of this result with
other 1in-use fuel tank temperature measurements, it appears
that the skin sensor did not adequately measure internal fuel
tank temperature. Therefore, the only use made of the fuel
tank temperature data has been to consider it a surrogate for
ambient temperature against which to compare the other
temperature data during vehicle cool down.

Figure 14 shows the temperature profile for the first 45
minutes after engine shut-off. The water pump temperature has
the largest 1increase, jumping 20°C to a peak level of nearly
70°C (158°F) in the first ten minutes of the soak. The oil pan
reaches a peak temperature of 50°C (122°F). The temperature at
the air cleaner rises markedly, almost 30°C. '

The temperature profile of the complete soak 1is shown in

Figure 15. The water pump, o0il pan, air cleaner, and
underhood temperatures all exhibit decay down to ambient
temperature. The fuel tank temperature rises slowly through

the soak period, apparently tracking a rise in the ambient
temperature (all but one of the ten trips occured 1in the
morning).

Beginning at twenty minutes after the soak begins,
exponential decay curves were fit to the water pump, oil pan,
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air cleaner, and underhood temperatures. These were first
adjusted by subtracting the fuel tank temperature, in order to
model decay to ambient temperature. The resulting decay

constants are .007, .011, .008, and .007 (l/minutes) for the
water pump, o0il pan, air cleaner, and underhood temperatures,
respectively. To put these values in perspective, Table 4
shows the time required for the difference between the peak
soak temperatures and ambient temperatures to be reduced to 50
percent, 20 percent, 10 percent, 5 percent, and 1 percent of
their original values for the decay constants of .007 and .011
(1/minutes). These may be useful in determining when a vehicle
is experienceing a "hot start" versus a "cold-start".

X. Conclusions

Two hundred and fifty-one days worth of in-use vehicle
speed, time, distance, and temperature data were monitored and
analyzed from participants driving in the Columbus, Ohio area.
The data were catagorized by urban, and Urban and/or Rural
(UAR) trips, with an engine-off period exceeding 10 minutes
separating consecutive trips. The average participant made 4.7
urban (5.0 UAR) trips per day, going 4.6 (6.3) miles in 15 (17)
minutes. The majority of wurban trips (indicated by median
values) went a smaller distance in less time than 1nd1cated by
the respective mean values. .

The urban trips were considerably shorter and less time
consuming than the EPA urban dynamometer driving cycle (LA-4),
although average speeds are approximately the same. The
differences may occur because the current test cycle was only
intended to represent a morning commute (in Los Angeles), not
average vehicle use throughout a day. Also, the large urban
sprawl with connecting freeways found in L.A. is very different
from the smaller, more compact setting found in Columbus, which
would cause different driving habits.

_ Temperature data collected during the vehicle loans were
also analyzed to determine characteristic temperature
profiles. The results showed that most parameters require
approximately 15-20 minutes to reach stable warm-up. levels.
Soak temperatures rise very rapidly following engine shutdown,
reaching peak values within 10 to 20 minutes. After shut-off,
approx1mate1y half of the total temperature rise is dissipated
in about two hours, while 4.1 to 5.8 hours are required to
dissipate 80 to 90 percent of the peak hot soak temperature.
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Table 4

Hot Soak Times

Time Required‘to Reduce Temperature
Difference to Indicated Percentage of

Original
Decay Constant
(1/minutes) (hrs:min)
50% 20% -10% 5% 1%
.007 1:39 3:50 5:29 7:08 10:58
.011 1:03 2:26 3:29 4:32 6:59
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11160  REM A7

11176 REM" = GET DESTINATION DRIVE
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11420  FRINT "~ OCS DATA DISEETTE INTQ DRIVE ("3SD3")"

11430 PRINT "- CLEON DATA DISKETTE INTO DRIVE (";DD;") "

11442 PRIMT

T1450 FERINT "IHITIALTIE DISHETVE D6 LRIVE (";DDs "y

1 50 IMFPUT VM

1. 70 IF SrE = Yp THER 11810

11100 FRINT DE;"IMIT TEMP,Z"; LD

114%G FRIMT DS; "DELETE TERPY

11492 SRIMT

11500 FRINT "IMITIALIZS
GDTAR 2T: [NMYVET

ST YO D0l T O3

FIRIMT " CDEPRES by T DOMTINGEY "y
GET vME: RORMOL
N Fad
A A A ¥ ; LA A A A A A A A A A ¥k
¥ DL T D E ¥
il i L R D I SO [ ¥
i 4
P EAR O - A T A A T T SN S A S S S S S S S S
E
HOME ¢ VTAB 1: HTAR 1i:

FRINT “FILE INFOR HHT[LH i
VTaR Z: PRINT DE; "CATH
VTOE 1y FPRIMT U {EM

COEEMT PEOGRA Y

(LR S T

IRFUT “HUMBER OF B ILE VRS ) SY .l ER

IF M 21 RN ULt AP VERMIMNATEDY ; DEr EHD
For oL o= | ) o .

FRIHT o OTaR (L 0 Olors ol - FES

FRINT CFILE
IHMPUT UF$ (DL

FO PRINT "SPFELLED
12172 FRINT UF$(DLr;:
12160 INFUT YH$
12190 IF YM$ = “MY THEM 1211 :
12192 UTAE (1T b DL): UTAR 77 <all - 953

2200 MEXT DL

12210 [REM
12220 REM CRENTE HMEW FILE (LaiEs FOR CUTFUT FILES.

. : L'.-: T :

e U TRVERSGE

‘an



FRE1Y)
12240
12250
12260
12270
13 3
130
13020
13030
12040
1320530
12G40
13070
144000
194010
14020

14050
14080
14070
140380
14090
14092
14094
14400
14110
14120
14130
140

1

i
FOR
FF®(
NEX
RET
REM
REM
REM
REM
REM
FEM
REM
FTR
REM
IF
MD =
pe =
FRI
FOR
BUFF
HMEX
GOT
LC =
MD =

DL = 1 TO NF A8
DL) = UF$(DL) + “xo
T DL
URN
X K X X K X X K X K X K X X K K K K X X X Kk X % &

X

X SUBROUTIMNE
X DATA INPUT
X
k ¢

X X X X X X % x ¥ ¥ X X ¥ %X ¥ X X ¥ ¥ ¥ %x ¥ ¥ X
= : REM RE~INITIALIZE BUFFER FOINTER

MD < 100 THEM 14080
ARS (MDD -~ 100
100
MT DE:; "READ “;UF® (0L
bL = 1 TQ DC
(DL = f”: IMFUT BUFF$£ (DL
T DL
0 14132
)

IF CC = & THERM 141750
FPRIMT DE; "READ “;UF$ (0L

FOR
BUFF

Dl. = 1 TQ 0DC
$(DL) = "": INFUT BUFF$(DL)

MEXT D
FRINT DE; "WRITE "gFF2 (0L
FRE TURN

I H € X W
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ce
Cx
Cx
Cx
Cx
Cx
Cx
Cx

Cx

Cx
Cx¥
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx

IO
i€ €

doLd

CoOooOooOaoGi
€ &

PROGRAM NAME:
PROGRAMMER:

0Cs.Ss-
ALVARD

BRANCH:
PROJECTs

STANDA
OPERAT

PROGRAM DESCRIFTIOM:

THIS FPROGRAM IS
0CS DATABASE FILES.

FD DD HH MM ID ID T1

WHERE: FD -
DD
HH
MM
ID

i

IMDICATE
IMDICATE

4
i

(I.E. O4
INDICATES
VR IOUE

TL THRU T6 -

6 TYPICAL FD-LINE

WIL

Fo 29 14 02 03I

THIS FROGRaM IS

DESIE

JULLSH ENY - TT WILL

DESIGMED

INDICATES
INDICATES

INDICATES
ID MNUMEBER

SHED 10

TMPFIX

M. CHAPMAN (SDSB)
RD DEVELOFMEMT % SUPFORT BRAMCH
IOMAL CHARACTERISTICS STUDY

(SDSB)
(0CS)

TO CORRECT FD-LIMES WITHIN THE
AN FD-LIME CONSIST OF THE FOLLOWING:

TZ TZ T4 TS Ts

BECIMMING OF MEW MIMUTE BLOCK

THE JULIAM DAY OF THE YEAR

S THE HOUR OF THE DAY IM MILITARY TIME
5 THE MINUTE DURIMG THE *HH® HOUR

THE “EHICLE LOAM D NUMEER, THIS
CONSIST OF TWO HEX FAIRS.

200 WOULD MEAN LOAM ID 420

S THE SIX LIFFEREMT TEMFERATURES FDR
FURFOSES.

L AFFENR G2 SUCH:

e

s S0 S0 S EF

CHLY CORRECT 1HE FOLLOWING:

Orl. ¢ DE ALTERED WHER [HE ID IS NOT

IhPLACE.

[TEMS TO THE
ID IS ELTHER
FIORE .,

LEFT OF
MIZSING

LTEMS T
ID I3 FUOUMD 70 BE IM
[ oIrs &QL‘;EY SFOCE
TEMFERATURE MISSING,
rQ THE FACT THAT THIS

THE [IGHT GF

JNIT FILE DESCRIFTIONS
UMIT I FILE HAME

4 ERRORS
5 [HFUT
JUTFUT (U
SCREER

llll

~q U

12U

MDD

l_. ]’; \_.'

DM

THE ID WILL ChiLy
CROSHIFTEDR 13

EE ALTERED IF THE

PHE LEFT OME SFACE OR

PR LD WL
LTS CORRECT
FHERE oF
FHLS DA Toy LIHE

L5 HoT

ORLY DE L TERED [F MIE
E.LF TRE LU IS FQUND
PHIRE THGN UHE
BE GLTERED DUE
FOINT.

EoE 10 RE
WL RO
FOSSIRILE AT THIS

CESCRIFTION

CEVICE FOR AR MESSACES
DEVICE FOFR OGS HEX DATO
CEVICE FOR CORRECTED OCS
DEVICE FOR TERMIMAL USE

T

THUT
rEUT

LaTA

iééé*él‘*%&*%\"‘%-ﬁé*ﬁé'&t’-étié%i.—:’:é%t':t'—%'r***ééiﬁ'%*&é**************************“**



Cx
Ccx
Cx
s
Tx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
cx
Cx
Cx
Cx
Cx
Cx
£x
Ck%

Cx

Cx
Cx
Cx
Cx

0
3¢ ¢

J
& 2 >

@]

(i
26 3 3

~

13O

o
HOTE 3£ ¢ W

—
[

(SN

£

G OO
T

e

HE Y

[
4

Al

VARIABLE DESCRIPTIONS:

TYPE

I

I

e

4

NAME
FDFLAG
FDPTR
BUFCNT
COUNT
FDCMT

J
FTRCMT

ERRFIX

ERRCMT

FDRUFF

BUFFER
LINE

EATAFL

DATE
DATAFL
OFMAME

THPZIM

KEXXRREXXKK KKK AKX

DESCRIFTION

ARRAY CONTAINIMG STATUS OF FDBUFF. COMNSIST
OF ZEROS AND OMNES.

POINTS TO POSITIOM IN BUFFER WHERE AM FD-LIMNE
OCCURS. ’ ‘
INDICATES CURREMT MNUMBER OF ELEMEMTS WITHIN
BUFFER.

INTERMEDIATE VARIABLE USED WHEM SCROLLIMNG THE
BUFFER.

IMCREMENT COUNTER INDICATIMG NUMBER OF

- FD-LIMES READ INTO THE BUFFER.

WILD CARD YARIAELE USED FOR MEANINGLESS LOOFS
INTERMEDIATE VARIABLE USED WHEM SCROLLING THE
BUFFER.

o I

.

 {
k $

CONTAINS MNUMBER OF ERRORS CORRECTED BY FROGRAMX

DURINMNG & RUM.

CONTALIMNS NUMBER OF ERRORS WHICH OCCURED DURING*

it RUN.

ARRAY CONTAINING DUFLICATES OF FD-LIMES FROM
WITHIM THE BUFFER.

ARRAY COMTALINING CDATA READ IM FROM THE INFUT
FILE. '
INTERMEDIATE VARIABLE USED TO FILL THE BUFFER
ARERGY -
STRIMNG VARIGBLE USED OMLY FOR ECHOIMG. -
STRIMG YaRIARPLE UZED FOR ECHOQING DaTE TO THE
SCREEM.

STRIMNG YARIABLE UESED FOR ECHUIMG THE MNAME OF

W Date FILE DURIMNG & RURN.

STRING VARIABLE USED FOR ECHOING THE NANE OF
THE ACTUAL USER DURING @ RUML

INTERMEDINTE VAR
DATA TO ERROR MESS(GE FILE BEFORE LT HaS LEEHN
CORREC TED. |

LET PART UF THE VENLCLE LOGH [D HNUMDER.
INDOFART OF THE VEHICLE LOAM 10 HUMBER.

BOOLEAN WARIABLE LSED 10 LHDICATE WHEDHER
DATA LIMNE HOS EEEN UUREECTELD.

FRAES EEXRE F RSB 0 BB A A el i A N e Al & A 4

WELE USED 0 DISFLGY ORIGIHGL:

X

Iv s Ho M I I I I W ¥ I W €

e Sn e 6 A& X FE e



FlO&e-153 » A L2

R

INTEGER FDFLAG(3), FDPTR(3), BUFCNMNT, PTRCNT, ERRFIX
INTEGER ERRCNT, COUNT, FDCMT, J
INTEGER ERRORS, INPUT, OUTFPUT, SCREEN

X
X
X
X
4
b ¢

c
CHARACTERSS0 FDBUFF (I), BUFFER(100), LINE, TMFLIN
CHARACTERS& ID1ST, ID2ND, OFNAME
CHARACTER DATAFLX12, DATEX8
c
c
LOGICAL FIXED
C .
DATA ERRORS, IMFUT, OUTFUT, SCREEM ,/4,5.,0,7/
DATA ERRCNT, ERRFIX, BUFCNT, FDCMT /0,0,0,0/7
c
CHRAAK KKK KKK KKK KKK KKK KK KOO KR KK KRR KRR R R KKK KRR KKK AR
Cx '
cx USING A DO-LOOF, CLEAR ANY FREVIOUS TEXT FROM THE TERMINAL
o | SCREEN, THEN FRCMFT THE USER FOR THE FOLLOWIMG INFORMATION
cx FERTAINING TO EACH INDIVIDUAL KUNM.
cx
CXRAKXRRK KK IOHAEXXK KR OEXKRK KRR KL KRA IR AR R KRR A K
» .
FIXED = .FALSE.
c
DO 10 J=1,22
WRITE (SCREEM, %)
10 CONTIMUE
c
WRITE (SCREEM, 130} “OFERNTIONAL CHARACTERISTICS STUDY® -
BRITE (SCREEM, 100) TEMPERATURE FIXING ROGRAMT
WRITE (SCREEM, %)
-
WRITE (SCREEM, 100) 7 [HPUT TODAYS DATE (MM LDV oo’
FEAD (SCREEM, 130)  DATE
-
WHITE (SCREEM, 100) " INFUT INITIALS OR FIRST fAME. . ;"
READ (SCREEM, 1707 OFNARME
€ '
CITEUL OGS DATA FILE MAME. . L
Lot
c
SCREEM, 120)  DOVE  UFNOHE , DATAFL
WRITE (SCREEM, ¥)
WRITE(SCREEM, %) "FEOCIIUING CATH SET. ..
C



[l R A7 JanlP = Arg

BP0 2223 0232200000300 008

C»
Cx
) 4
CX
Cx
Cx
Cx
Cx
Cx
Cx
Cx

cx

Cx
Cx
Cx

CREERERKKEKKEX XKLL KKK KRR UKL KKK KEXEKKAEAKNKK

C

20

c

A 13

READ IM OMNE DATA LINE AT A TIME, PUT IT INTO THE WORKING
BUFFER, THEN CHECK TO SEE IF A CHARACTER REPRESENTATION
OF °FD’ APPEARS IN COLUMNS 1 % 2.

IF AN ’*FD’* APPEARS IM COLUMNMNS 1 % 2, COPY THIS DATA LIME
INTO THE FD-BUFFER, THEN CHECHK ITS LENGTH TO SEE WHETHER
IT HAS AN ERROR. IF THE LEMGTH OF THE FD-LINE IS LESS

- THAM 36 UNITS, THE LINE IS BAD SO INDICATE SO BY SETTING

ITS FLAG ARRAY ELEMENT (THE ELEMENT IS DETERMINED BY THE
SEQUENCE THIS PARTICULAR FD-LINE WAS FOUND) TO 1.

FINALLY, CHECK TO SEE IF WE HAVE FILLED QUR FD-EUFFER,
IF MNOT, THEN RESUME READIMNG DATA UNTIL WE DO.

READ (IMNFUT, 100,END=80) LIMNE
BUFCMT = BUFCNT + 1
BUFFER (BUFCNT) = LIMNE -

IF (LIME(1:2).EQ. FD") THEN
FDCNT = FDCMNT + 1
FDFLAG (FECNT) = ©

FDETR (FDCNT) = BUFCNT
FDBUFF (FDCMT) = LIMNE
[F ( INDEX{LINE,” ").LT.3S ) THEN

FDFLAG {(FDCNT) = 1
ERRCNT = ERRCMT + 1
ENDIF
EMDIF

IF GFRCHT.LT.EZ) G010 29

EREKEKRRRAARKRRRAANEK KRR KRR AR E L X

4
X
p §
X
X
X
X
X
X
X
X
X
b ¢
X
X
X
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CEREEEE R R R KK R AR KRR KKK AN

- C

Cx
Cx HERE IS WHERE MOST OF THE DECISIOM MAKIMG GOES OM. WE X
Cx MUST DETERMINE WHAT EXAXCTLY MEEDS TO BE FIXED OMN THE 2MD X
Cx FD-LINE WITHIN THE FD-BUFFER. HOWEVER, FIRST WE MUST L]
Cx BE SURE THAT WE HAVE A DESIRED FD-BUFFER TO WORKE WITH. X
Cx X
Cx THE FOLLOWING WILL DEMOMSTRATE WHAT TYFPE OF FATTERN WE X
Cx WISH TO WORK WITH % MNOT WORK WITH: - ¥
Cx X
Cx OMNE WE CAN WORK WITH 3
CR = «
Cx _ : «
Cx FD 99 14 02 O3 39 SA SB SC SD SE SF = O (GOOD FD--LIMNE) X
Cx . FD 99 14 02 03 39 SA SB =SC 3D SE = 1 (BaAD FD-LINE) X
Cx FD 929 14 04 O3 I% A SB SC ID ZE SF = 9 (GOCD FD-LIMNE) %
Cx : - X
cx ONE WE CAN’ T WORE WITH: k 3
C¥ | mom—mmmmm oo X
Cx X
Cx FD 92 14 02 03 IZI? SA SB SC 3D SE = 1 (BAD FD~LINE) X
Cx FD 29 14 03 0Z 39 3N SB 3C SD 8E SF = O (GOOD FD-LINE) X
Cx FD 29 14 04 O3 32 SA 3B 3IC 5D SE = 1 (BAD FD-LIMNE) «
C# : X
Cx SEE, THE TRICE IS TO WOREKE WITH THE BAD FD-LINE IN THE § 3
Cx MIDDLE SO THAT WE CAM AVERAGE QUT THE TEMFERATURES TO X
cx REFLACE THE MISSIMG OME. M SFECIAL SUBROUTIMNE WILL DO X
Cx THE ACTUAL CALCULATIONS IM FIMDIMG WHICH OMNE IS MISSING, . X
Cx BUT FIRST MWE MUST SEMD IT ﬁ YALID FD-BUFFER 70 WORK WITH. X
Cx X
CK****k%**?#******k**«t*#****#*k*tX#tﬂmq ...... SRS REEE M HE S P *ttx*xxx ..... A P
IF (FODFLAG (1) L EDQLLY ©OTO 12
IF (FRDFLAGI2) .EQ.D) GATO 4
IF (FOFLAGIZYJECG. L1 50OTO 40
C
PO IMDPEX(FODRBUFFCZY .7 0 ") JLECED ¢ GOT0 10
[R1ST = FRRBUFF L) (122173
IooND - ILLUFF’”/'l =17
THFLIM = FODBUFF(2)
C
RS EEEEE LS %*K*k«**‘*kYYYYWﬂ”& BERSEEE S EEFARESHEE D EPEESEFFE DT ETE S S
0 . ¥
cx TO BE AT THIS FPOINMNT. Uk MUST hn“L AN FD-BUFFER O WHICH TO &
(k4 LGRE WITH. THE OMNLY “FDDIEM IS THAT WE COM™ Y HMOW UHAT X
[ 4 TD FIX - DATA TO THE LEFT OF HE TD O DATS TD THE RISHT X
C¥ F THE 1ID. IF. ID15Y UDES HOT ECQUAL TDEMD. THERM BE FHOW X
I THE CORRECTIOM TO BE MADE MUST BE TQ [(HE LEFT OF THE ID. ¥
Ck hd
RS TS FFETFERSEFCEEEEEFELESSES SRS ES S35 xxm*xdxxtﬁmA*¥ux;;xmxxu*k
C
IF (IDRZHD.HE.IDIST: VHEM
CaLL IDFIX( FODERUFF,FIXED
IF (.prOT. FILZED: GGTO Z0
FOFLAG(2) = O
ELSE
CALL TMFFIX( FDERUFF
FDFLAG {2y = O
EMDIF
c

ERRFIX = ERRFIX + 1

I DHIECTED ! CRDTO /7~ \ —_ ORI s M
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ORI R R KRR KKK L KKK KKK RN RR KKK
Cx . : X
% MOW THAT WE HAVE MADE THE NEEDED CORRECTIONS, WRITE OUT THE x
cx LINES WHICH WERE AFFECTED TO THE ERROR MESSAGE FILE FOR X
Cx USER ANALYSIS AND WRITE OUT THE BUFFER UP TO THE 2ND X
Cx FD-LINE TO THE OQUTPUT FILE. THIS IS SO THAT WE CAMN SCROLL x
Cx THE BUFFER UP NEXT. X

X

X

Cx
CHEREXTXRKXLKEE KRR KK KRR KR KKK K IOE R KR IORRR KKK 0K KOO OR Ok ok X
c
WRITE(ERRORS,110) FDEUFF (1)
WRITE (ERRORS, 130) TMFLIMN, FLDBUFF(2)
WRITE(ERRORS, 110) FDEUFF (I)
WRITE (ERRORS, X
c

40 IF (FDFLAG(1).EQ.1) BUFFER( FDFTR(1l) ) (40:46) = °“ERROR’

pg 30 J = 1,FDFTR(Z2) ~1
' UWRITE(QUTFUT, 113) BUFFER(J)
S0 CONTINUE
c .
CEXEXERKAKERKK LKL R KRR KKK KRR KKK KKK R R X

Cx : X
Cx HMOW, aT THIS FOINT WE MUST DO THE QCTUAL SCROLLIMNG OF THE X
Cx . BUFFER. ALL WE DO I8 MOVE EVERYTHING FROM THE 2MD FD-LINE X
Cx UP TGO THE LAST LLIME It I'ME DUFFER UP TO THE TOP OF THE X
Cx BUFFER. WE ALS0 MEED TO HEEFR IMTACH WHERE THE FOIMTERS ARE X
Cx FOIMTING. X
C# : X
EEC RS S EREFOEER SRS E RS LR R TS EHEERFETES P EEELSREESFREEEIFRFL R PP I LSS

CourT = o
FTRCNT = 0

C
LO &0 J v FOPTROD) CFCRTR D
COUMT = COUMT + 1
BUFFER { COUNT ) = BUFFERJ:
r -
IF {OUFPERCCOUNMT) (10 JEDL PR [HEHN
FTRCHT = PTRCHT ¢t
FORTRO FTRCHT . . - COUMT
ENDIF :
C
&0 CONTINUE
-
Do 7O J = 1,2 .
FDFLAG(J) = FDFLAG Jt 1)
FOBRUFF (J) = FDBUFKF(Jri)

AN CONTIMUE

c
FDEMT = &
BUFCHT = COUMNT
6aTo 20
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o

X
k4
b 4
X
X
*
k ¢
b4
h 4

A 16
CERRERE KRR R KA RN R KRR AR KRR KKK KRR KK
cx
Cx TO HAVE ARRIEVED HERE, WE MUST HAVE EMNCOUNTERED THE EOQOF.
Cx SINCE THERE IS NO FURTHER DATA TO COMPARE AMYTHIMNG WITH,
Cx WE WILL LEAVE THE REMAIMDER 0OF THE BUFFER UNTOUCHED AMD
Cx SIMPLY DUMP IT TO THE QUTFUT FILE. ALSO, WE WILL DISPLAY
Cx THE NUMBER OQF ERRORS FOUMD: AMD THOSE WHICH HAVE EEEN
Cx CORRECTED.
Cx ) '
CREREXRKKELRKKRKEXE LKL KKK EKKEHR KKK LKA RKRKKKK R KKK
c .
380 Do 2?0 J = 1,BUFCNT
WRITE(QUTPUT, 110) BUFFER{J)
20 CONTIMNUE
c
WMRITE (SCREEM. ¥} "FROCESSING COMFLETE!®
o X
UWRITE(ERRORS. X)) "ERRUORS FOUMD = ° ,ERRCMY
WRITE(ERRORS. %) "ERRORS FIXED = *,ERRFIX
c .
WRITE (SCREEM, x) "ERRORS FQUMD = * ,ERRCNT
WRITE (SCREEM, X) "ERRQORS FIXED = ° ,ERRFIX
c
c FORMAT STHTEMERNTS
o .
100G FORMAT ()
110 FORMAT (" 7,80
1290 FORMAT (Y 7 ,°DATE: 7 .08,.7 OFERNTOR: *, A8, ° FILE: ",N12)
120 FORMAT (Y 7 A, 7 -0 .
C

510F
END
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C222922332939992232230293999DDIDDDIIDIDIIIIVVIIIDINIDDIVIDIDIDIDDDDD
cy - ;
(5% SUBROUTTINE FMDYVAL

Ca .

() THIS SUBROUTIME IS DESIGMED TO CALCULATE THE MISSIMNG TEMP-
ca ERATURES WHEN CALLED UFOM BY THE SUBROUTINMNE TMFFIX. IT

Cd DOES THIS BY CALCULATIMNG THE LEAST SRQUARE ERROR DIFFEREMNCE
ca OF A 3 BY & MATRIX.

c :
CADDIDDIDIIDIDLDIDDIDDIDDIDD DD DDDILDVIIDDIDDIDIDIITYIDIDIIDIDLIVDDLDDLD
C .

[

CUwe W

<.

SUBRQUTINE  FMNDVAL ( TEMFS )
c
INTEGER TEMFS (Z.8), TMFVAL (&), TRUTMF (&), ERRCR(S)
INTEGER ERKSUM (&), MINSUM, CNT, I, J, ¥

MIMSUM = 10000

Lo 201 = 1.5
ERRSUM(I}) = 0O

pg 10 J = 1,4
IF (J.LT.I) THMPUALGTY = TEMPRS(Z2,3)
IF (J.GT.I) TMRYALGI) =~ TEMRS(2,J-1)
IF (J.EQ.I) ©cOTag 1o
c '
ERROR(T)Y = ( TEMPS{1,J) + TEMPS(Z,3) —~ ZHTHMPLAL (D)
ERRSUML) -~ ERRSUMIL) +» ERROR (I k¥
1a COMTIMUE

A

IFERESUM DY LOT.HINSUM) G210 20
MIMSUM = ERRSUM{L
CHT = I

20 CONTIMUE

gy
i

C
0 I 1.&
TRk LGOIy v
IF ah T KTy TR =
I i B0, Oy rRuinihay - Yo PERPFS I 1) 2

AV COMT IS

DO A0 M o= 1,8
TEMPS(2,1) = TRUTH )
1% COMTIMUE

i~
e

RETURM
TEME
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C2292099929992292939999922909993929999999293299299929999999992999993

Ca
%)
C2
cd
Ca2
Ca
Ca
Ca
Ca
Ca
Ca

C222D22299222D2IDDDIVDDDIDVIDDVIDIIIDVIDDIIDIIIDVIDVDVDIDIDIIDDDDD

c

C

oo

SUBROUTTIMNE TMPFIX

IT SIMPLY TRANSLATES THE EMGIMEER UNIT NUMBER IMTO ITS
EQUIVALENT HEXADECIMAL CHARACTER VALUE USING THE SUBROUTIME
HEXDEC (TRANSLATES FROM HEXS TO DECIMAL) AND THE SUBROUTIME

DECHEX (TRANSLATES FROM DECIMAL TO HEXS).

SUBROUTINE TMFFIX ( THFBUF )

IMTEGER DECVAL (Z,4), HEXYAL, CNT, I, J

CHARACTER TMEBUF (2 2350, MATRIX(Z,5) %3, BLAMNKXD

MULL OUT THE CHARACTER MATRIX

© ELAME = 7

10

20
i

aoo

o 101 = 1,
DO 10 3 = 1,4
MATRIX(I,3) = BLAMKE
COMNTIMUE
COMTIMUE

-
-t

COMVERT THE HEX YECTOR IMTO & DECIMNAL MATRIX

0o o0 I - 1,3
CMT = o
DO Z0 0 J = 19,38,3
CMT = CMT + 1
MATRIX(IL,CMT) = THMFEUF (1) (J:d+2)

.THIS SUBROUTINE IS DESIGNED TO REPAIR THE MISSIMNG TEMP-
ERATURE ONCE IT HAS BEEMN SUFFLIED BY THE FNDVAL SUEBROUTINE.

2
D

o]
)
]
0
]
2
)
]
]
2

CALL HEXDECC MaTRIXA(ILENTY, DECVYAL(I.CHT)

T0 COMTIMNUE

4N SO THUE
e
ConTRulenDyra 2R DedTudouldeRed 0ol r D00 LI RL L Te i swnd
C@ ]
(] CALL UrPOMN SUBROQUTIHE FHDUAL &RD RETURM WITH MISSING B
Cw TEMFERATURE. W
Cy Y
CoLadyddDdddsddddddddd v vl ool ow sld Oy iy e iDL s iyeddwnoysiady
-

=,
d

-
¥

O

CALL FNDYAL ( DECYAL )

DO S0 J = 1.8
CALL DECHEX ( DECVAL (D, Jr, MATRIX{2,3)
COMT IMUE

THPLOUR (2) (1?2338 = MATRIMN (2, 1) A/ MATRIN (S, 2 A/ MATRIL (2,
SYOoUMATRIX (2, 1) Ao MATRIZA (L, S /o MATRIA (D, &7

FETURM
EMD
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£999202222929929999292399999992209999999929999999999999999999999293
c? ~

9

c3 SUBRODUTTIMNMNE HE XDETC 2
c? , 2
c? THIS SUBROUTINE 1S DESIGNED TO CONVERT IMCOMING DATA FROM D
Ca ITS HEXARECIMAL VALUE INMTO ITS EQUIVALENT DECIMAL VALUE. 2
ca ‘ 2
C2999332999999299322922029232392D229290IIIVIDDIDIVIVIDDIIIIDIIDIDDD
c

SUBROUTINE HEXDEC ( HEXDIG, “ALUE )
c

INTEGER HEXVAL (2), VALUE, I, J

CHARACTER HEXS(14) %1, HEXDIGXZ
C .

DATA . HEXS '/.'Ds,.v1.-,?2.',:'3.".'/‘_3!:5:,:63’!'75’.‘83!5(?7’

-* . "A’,,B’,!C’,’D,,’E’,’F,,/
C .
_ DATA HEXVAL 0,0/

c '
c SEARCH THROUGH HEXADECIMAL ARRAY FOR EQUIVALEMNT REFRESENTA-
c TIONS QF DIGITS COR LETTERS.
(

DO 20 I = 1,2
DO 10 J = 1,16
IF (HEXDIG(I:I!.EQ.HEXS(J)) HEXVAL(I) = J-1
10 CONTIMUE ‘
20 CONTIMUE

VALUE = HEXWAL (1315 ¢ HEXVAL (2)

Ny

FETURN
EMND
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CQQQQOQO9&@39333933EQDESQD33@9D@EDDE3333333933999333933399999993333
c3 ?
Cd SUBROUTINE DECHEX )
cy . , : ?
Ca THIS SUBROUTINE IS DESIGMNED TO COMNVERT INCOMIMNG DATA FROM 2
cd "ITS DECIMAL VALUE TQ ITS EQUIVALENT CHARACTER REFRESENTA- D
Cd ]
CDDIIIDIDIIDVIIVIVIDDDDINIIDDIDI VDDV VDD DILIDDDDIDDIDVDVDDDDIDDDDDDD
c .

SUBROUTIME DECHEX ( DEC./L.HEXDIG )
c

INTEGER DIGITL, DIGITZ, DECVAL

CHARACTER HEXS(1&87 %1, HEXDIGX3, HEXlx1, HEXZ2%k1
C -

DATA HEXS /707,717,727 737,747 757 ,7&7,777,78",79°,

* :-"\!!!BS’rCS’SD."rE,":‘Fp/

€ .

DIGIT1 = DECVAL/1é

DIGITZ = MOD{ DECVAL,1s )
[ .

HEX1 = HMEXS( DIGITL + 1 )

HEX2 = HEXS( DIGITZ + 1 )
C

HEXDIG = HEX1. . HEXZ
C

RETURN
END
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C909999099893393333@9@9333933993393633993999333DQQ@@Q@Q@QQ@QQQOQSSQ
ca

2
ca SUBROUTINE IDF I X 2
ca ' 2
ca THIS SUBROUTINE IS DESIGMNED TO CORRECT ALL DATA TO THE 2
ca LEFT OF AND INCLUDING THE LOAN-ID OM AN FD-LIME. 2
cad ' ?
c THIS SUBROUTINE IS OMLY [NVOKED WHEM WE KNOW THERE EXIST 3
ca ALL SIX TEMPERATURES. WHAT WE MAIMLY CHECK FOR IN THIS .
ca SUBROUTINE IS THE ACCURACY I[N SEOQUENTIAL TIME. IF THE 9
ca TIME ON THE 2MD FD-LINE DOES MOT COMFUTE & DIFFEREMCE OF 2
co EITHER 2 MINUTES OR 40 MINUTES, THEM WE KNOW A SERIOUS 2
cC? ERROR EXIST AND WE DO NDTHING TO IT. D
c 2
C2929222299329999999209992993999IIPVVIIVIVIIVIITIVIDIDDIVIIVIIVIIV
c

SUEROUT IMNE IDFIX( BUFFER,FIXED )
c

. IMTEGER DAY, HOUR, MINM, FDLEM, DIFF, CNT, I, J

INTEGER DEC(3,3), TIMEL, TIMED, TIMES, VALS
c

CHARACTER BUFFER (3) 450, MAT(3,12) %3, LOANIDX&

LOGICAL FIXED
c
c
c EXTRACT THE CORRECT LOAMN-ID FROM THE BUFFER™S 1ST ELEMENT
s :

FIXED = .FﬁL E.
LOAMID = BUFFER (1) {13:18)

c }
c COMVERT THE DRUFFER VECTOR INTD A ZXZ MATEIX FOR SIMFLER
c ACCESRS
™ )
DO 20 1 = 1,3
CHT = O
PO 10 J = 1,7%58,3
CMT = CMNT ¢ 1
MATC TLCHT 2 = ZUFFERCL) (Ja2Jd-20
12 COMT IMUE
S0 DOMTIHUE
C
CRORDDDLDDITDDURIIITI DD RETIILDIDRDRDID LD TLRDINIITIRNT LRV LT IDIDDDD
Ca SHIFT ALL ELEMENTS WITHIM THE ZMD ROW OME SFACE TQ THE 2
) RIGHT. 2
C--ﬁ@EQQQQQQQQSDDDQDDyladﬁii-wa.ﬂwaww‘-d ..... S EABVIVEVRIVEYRYIY VIV RV EV R RV VRV IVEY)

C
DO Z0o I = 12,46, -1
MAT( 2,1 ) = MATC 2,1-1 3
3Q COMTIMUE
c
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CP929292239999239999209929939922392922922223292929399999999999999922
c? CONVERT CHARACTER REPRESENTATIONS INTO THEIR DECIMAL D
Ca EQUIVALENTS. 2
Ca )
C? WE ARE CONCERNED WITH THE FOLLOWING: 2
g0 : 3
Ca t1 2 3 4 s & 7 8 9 10 11 12 ?
c? —— = e mm e e e e = e e o )
C? 1:FD &1 13 02 02 25 A IB 3C 3ID 3E IF D
C? 2:FD 6t 13 02 25 4A 4B 4C 4D 4E IF )
C? 3Z:FD &1 13T 04 02 25 SA. SB SC 3D SE SF )
C3a Cxoo Ak ?
ca )
cad WE ARE INTERESTED IM THOSE MUMBERS WHERE "<:° LIES D
c? DIRECTLY BENEATH THEM. THESE NUMBERS ARE USED TOD . )
(ot} CALCULATE THE MISSING TIME IN THE 2ND FD-LINE. o)
cP : D
CHDVDIDIDVDIDDNIDDDIDIVIDDDDIIDIDIDDIDDIDIDDDDIDIDIIVDDIDDTIDDIDIDIDIDI
C

CNT = 1
c
40 DO SO I = 2,4,1
DEC(CNT,I~-1) = VALS( MAT(CHNT,I) (1:1) )10 +
X UALE L MAT(CMT, I) (2:2)

SO CONTIMUE
c _

IF (CMT.LT.Z} THEM
CNT = =
GOTO 40
: EMDIF
>
TIMEL = DECI1,1) %8021 + DEC(1,2)%50 + DEC(L,3)
TIMEZ = DEC(I,1};%&60%21 + DEC{I,2)%80 + DELC(Z,3)
»
DIFF = TIMEZ - TIME1
c .
IF ((DIFF.ME.Z) LAND. (CIFF.MNE.AO): GOTO 399
FIAED = L TRUE.
[ )
IF O (DIFFLEQ.DY  TIMED TIMEL + 1
IF (DIFF.EQ. A0 TIMEZ = TIMEL + 20
G
DAY = TIME2/1440
TIMER = TIMEZ - DAvV#L 110
C
HOUR = TIMEZ2/&0
TIMEZ2 = TIME2 ~ HCOURts:
[
MIN = TIMEZ
c
> MOW COMVERT THESE DULINaAL CALUES BACK IMNTQ [HERE
C CHARACTER REFRESEM 1 IO,
>

CaLL STR$ (O DAY, MY Lo, 0

Call STR$(O HOUR,MAT (2, o)
CALl STREC MIM ,MOTCo, 1
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MAT(2,3) = LOANID(1:3
MAT(2,6) = LOANID(4:&)
C .
BUFFER(2) = MAT(2,1)//MAT(2,2)//MAT(2,3) //MAT(2,4) //MAT (2,
x SY//MAT(2,8) //MAT(2,7) //MAT(2,8) //MAT(2,9) //MAT (2,
X 1QYL/MAT(2,11) //MAT (2,12)
c T '

999 RETURN
END
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C9229929002292929992922992292999999999992920999090009999999999299993
ca

2
ca INTEGER FUNCTTION Y A LS )
ca 2
C? THIS INTEGER FUNCTION IS DESIGMED TO CONVERT INCOMIMG )
Cy CHARACTER: DATA INTO ITS EQUIVALENT DECIMAL VALUE AND k)
ca RETURN ITS FORTRAN STATEMENT. : D

. C3 ' 9
CIIDIVDDIIVDIIVIIINDIDIDIDIIVIIDDIVDIIIVIVDIIDIDINIDDDIDIDIIIDDIDIDTD
C .

INTEGER FUNCTION VALE (| CHR$ )
C .
INTEGER I ' .
CHARACTER DECMAL. (10) %1, CHR$x1
c
DATA DECMAL /’O’!’1,9,2’!’35534’555’5,655’7’3’8’9’9’/
c
VALS= O
c

‘DO 101 = 1,10 '
IF (CHR$.EQ.DECMAL(I)) GOTO 20
10 CONTINUE

£
vVAaLs = -1
G0TO IO
c
20 VALE = I--1
c

30 RETURN
END
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CQ@QQQQQ0909939399993999399393333)9-‘993399DQ@:DLD:D:D:D3:5933:933990993390&3
950 :

2
c9 . SUBROUTINE S T R$ 2
Ca o~ )
ca THIS suw;_gmws IS DESIGNED TO CONVERT INCOMING DATA FROM ?
c 1TS DECERBR VALUE TO ITS EQUIVALENT CHARACTER D
ca REPRESENTATION. 2.
Cd )
C22292292202293222290292293D2DDPIDDDIIIDDDIIDIVIDDIDIDVIDIIINDIIDIID

c

SUBROUTINE STR$( YAL,STRING )
>

INTEGER AL, LEFT, RIGHT

CHARACTER STRIMNGxZ, HEXS(10)x1
c

DATA HEXS lv/so.‘,.'1.‘.".12.‘,.'3."“4.".‘5!’563’37!’.‘8?,.‘9.‘/
C .

LEFT = VYAL/10O

CRIGHT = YAL - (LEFTXx1O
c

STRIMNG(1:1) = HEXS{ LEFT + 1 )

STRING(2:2) = HEXS( RIGHT + 1 )
C

RETURM
END
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The temperature correcting algorithm can be most easily
understood by considering an example. In this example it is
simpler to consider only four temperature inputs. A data set
with a missing datum might appear as:

5C 41 57 4A
5C 42 4B *
5C 43 57 4C
First we convert from hexadecimal to decimal:
92 65 87 T4
92 66 75 *
92 67 87 76

The test or trial vector for the second row, which is the
interpolated mean of the first and third row, can now be
calculated.

92 66 87 75

Comparing the test vector against the second row, the sum of
the squares of the differences with no shifting of the row is:

(92-92)? + (66-66)2 + (75-87)% = 144

If the 1last element of the row is shifted one location the sum
of the squares of the differences is:

(92-92)% + (66-66)2 + (75-75)% = 0

shifting the 1last two elements, the sum of the squares of the
differences is:

(92-92)% + (87-66)% + (74-75)% = 442

shifting all elements, the sum of the squares of the
differences is:

(66-92)2 + (87-66)% + (74-75)% = 1118
Clearly shifting only the last element of the row results in
the minimum sum of the squares. Therefore we Know that the
data array should be:

92 65 87 74
92 66 * 75
92 67 87 76
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The trial or test value, 87 is now inserted in the location of
the known missing datum.

Finally converting back into hexadecimal the corrected data are:
5C 41 57 4A

SC 42 57 4B
5C 43 57 4C

* missing datum.
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0OCS.S5-SPDFIX
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OCS;S;SPDFIX IS AN ATTEMPT TO FIRST DETECT AND THEN

CORRECT SPEED ERRORS IN OCS ORIGIMAL HEX DATA FILES.

HERE IS A SAMPLE OF THE ODD THINGS THAT OCCUR IN
ORIGINAL OCS HEX DATA: .

"FD LINE

FE ON CODE :
(SFEEDS MAY OR MAY MNOT FOLLOW BEFORE MEXT FD)
FD

OR A DIFFERENT SCEMARIQO:

FD LINE

(SPEEDS MAY OR MAY NOT FOLLOW BEFORE FE OFF CODE)
FE OFF CODE

FD

OR TO FURTHER COMFLICATE MATTERS:

FD LINE

FE ON CODE

(SPEEDS MAY OR MAY NOT FOLLOW BEFORE FE OFF CODE)

FE OFF CODE

FE ON CODE . .

(SFEEDS MAY OR MAY MNOT FOLLCW CEFORE FE OFF COLDE)

ETC. UNTIL MEXT FD

FD

NOTE: THE OTHER 0CS. FROSRAMS OMLY FROVIDE FOR THE
CAR TO CHANGE ITS MIMD (OM-OFF STATUS: SIX
TIMES IN OME MINUTE! IF THIS SQUMDS CUTRAGEOUS,
READ OM...l SET UF ONE FROGRAM TO DEAL WITH
THE CAR CHANGING STATUS OMLY FOUR TIMES IN
OME MIMUTE, AMD THE VERY FIRST TEST RUM COMTAINED
AN INSTAMCE WITH FIVE CHANGES. OF COURSE, THE
SAME THING HAFFEMED WITH THE MODIFIED VEREION
TO DEAL BITH FIVE CHANGES. £0 Frf, NO LOAH
HAS SEEN DISCOVERED TO HAVE MORE THAMN ST2.

SMOTHER WRIMELE:  SOMETHIMES (LOCSELY FRANSLATED: OFTEMN
MHEN THE CAR IS TURMED OFF, TWO SFEED
FAIRS FOLLOW THE FE OFF CODE (FROEABLY
DUE TO SOME EBUFFER BEING EMPTIED &Y
THE RECORDING COMPUTER) . OTHER OCS SOFT-
WARE HANDLES THIS BY IGHORIMG THE OFFENDING
SFEED. THIS FROGRAM WILL FOLLOW SUIT. AMD
JUST SFIT IT OUT.

ALSa, BESIDES FE OM ~MD OFF ZODES, THE DATA COMTAING
UREAMNT = RURAL CHAMGE CODES. FOR EXAMFLE, A COR CapM BE
M RURAL AMD CHANGE 170 O UREAM. WE WANT TO COMTIMUE
FEEPIMNG TRACK OF THE SFEEDS FOR A MIMUTE AFTER & URBAM
RURAL CHANGE WHEM IT OCCURS IM THE MIDDLE OF A MIMUTE.
THESE CHANGES CAM ALS0 QCCUR WHEMN THE CAR IS OFF, CUT
THEY DO MNOT CAUSE NMNY MAJOR FROBLEMS LIFE WHEN THE CAR
IS OM. '
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I1/0 UNITS:

NUMERIC MNEUMOMIC PURFOSE
4 INPUT ORIGIMNAL HEX DATA FILE
s MSINK MESSAGES TO USER
7 OQuUTPUT CORRECTED HEX DATA FILE
8 MESSAG

UNCORRECTED SUSFECTED ERRORS

IMFORTAMT VARINBLES:
MAME TYFE CESCRIFTION

LINE CHARX4Q DATA LIME JUST READ

FDLINE CHARX40 COFPY OF LAST FD LINE READ

SFEEDS CHARX40 ARRAY TO STORE A MINUTE™S SFEEDS
USED ONLY FOR FROBLEMS AROUND FC

SNOES CHARXZ ARRAY TO STORE SFEEDRS WITHOUT BLAMKES

USED TO CHECHK SFEEDS

TOTLIMN INTEGER COUNTER FOR # OF LLIMES OF SFEEDS BETWEEN FD’'S.

TOTSPD INTEGER COUMTER FOR # OF SPEED RBYTES

CECLARATIONS

IHTEGER IMFUT,.MSINE,CUTFUT, MESSAG,FIXED
INTEGER TOTLIM,TATSFD

CHARACTER¥40 SFEEDS(11),LINE,FDLINE
CHARACTER®Z SMOES/(120) 120%°  °/
SHARACTER®S FD /°FD°/, FE /°FE'/, FC /'FC"/

CHARACTERXZ On /7 o0/, OB s72B Y, 02 /1027y, 0OF

LOGICAL OM J.FALSE.
ComMMory SI0. IHPUT s THE, QUTHFUT, MESSHG . P LIED
READ ¢ LINE FROM CATA FILE

10 READ (INPUT, SO, EMD=200 LINE

S0 FORMAT (A)

CHECY LIME FOR FC, FE, OF "D CODES

CIF (LIME(1:D) LEQ. FC) THEN
4 WRITE (MESSAG, &0 "FILE GOOD. FC FOUND HERE:
&3 FORMAT (7 %, 2a)

DL

BDD THIMGE HAFFEM FOUND THE FC. JUST DRUMFP SFEEDS

(WITHOUT CHECKH IMG SMYTHIMNG? AMD START CQULECTING THEM

~AeATN AFTER THE T'C.

DO 80 I=1,TOTLIN
WRITE (QUTFUT, %) SFEEDS(I)

T
&

I

=y
[=4
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FORMAT (A) '
CONTINMNUE

TOTLIN=O
TOTSPD=0

WRITE(QUTPUT, 70) LINE

CHECK FOR FE CODE

ELSEIF (LIMNE(1:2) .EQ. FE) THEN

P0

CHECE

DETERMINE WHICH FE CORE IT IS
"IF (LIME(4:S) .EQ. 0A .0OR. LIMNE(4:5) .EQ. 02) THEN
RE-INITIALIZE SFEED COUMTERS WHEM CAR IS TURNED OM
AMD BLANK OUT SPEEDS WITHOUT BLANKS ARRAY. ALSO
RE-INITIALIZE IF THIS IS AN URBAN<=:RURAL TYPE CHANGE;
BUT, FIRST, CHECK FRECEDIMG SFEEDS.
_IF (CM) THEM .
CALL SPDCHE (SMOES, FDLINE, TOTLIM, TOTSFD)
" ENDIF
OM=. TRUE.
TOTLIN=0O
TOTSED=0
DO 90 I=1,120
SMOES (1) ="
COMT IMUE

WRITE(QUTFUT, 720 LLINE

ELSEIF (LIME(4:3) .EQ. OB .0OFR. LIME<1:3) .EQ. 03) THENM

CHECH LAST BLOCK OF SPEEDS WHEN CAR 18 TURMNED OFF.
DO HOT CHECE SFEEDS IS URRANI=:RURAL TVEE CHARGE.
IF «0ry THEHM

M=, FALLSE.,

CHLL SFPDCHE (ENORS, FRLINE, TOTLIN,TOTSFD)
ENDIF :

WRITE(OUTFUT, 7)) LLINE

ELEE

WRITE(HMSINE, 100 "BALD FE CODE FOUMD HERE: ° ,LIMNE
FaRrMaT (7 7, 28

G0 TO 999
EFHDIF

FOR FD CODRE



b b b

ooc o000 uoon

G

oOococnooan SRy RY! 0

n.

c
c

-

@]

i

oG

110

-

A 32

ELSEIF (LINE(1:2) .EQ. FD) THEN

IF CAR 1S ON THEN CHECK THE LAST BLOCK OF SFEEDS

IF (ON) THEN

‘CHECK PRECEDING BLOCK OF SFEEDS

CALL SPDCHK (SNOBS,FDLINE,TOTLIN, TOTSPD)

THEN RE-IMITIALIZE SFEED COUNTERS AMD BLANK OUT SNOEBS

TOTLIN=0
TOTSPD=0

DO 110 I=1,120
SMOBS (1) =" °
COMT INUE
EMDIF

WRITE(OUTFUT,70) LINE

SAVE THIS FD LIME FOR FUTURE USE

FDLIME=LINE

NOW, FIMALLY, WE ARE SURE WE HAVE A LINE OF SFEED BYTES
IF THE CAR IS OM, COLLECT SFEEDS FOR CHECHING IM SMOBS.
: THIS TAEES
CARE OF SITUATIOMS WHEN FE OFF CODE IS FOLLOWED BY A

SFEED FAIR.:

IF THE CAR IS OFF, JUST SFIT OUT THE LINE.

Ealy

“lo

EL

E

IF ary THEN
STORE LINME IMN ARRAY SFEEDS

HOVE TO CHECE FOR ORD SITUATIONS aROUND FC

IF (TOTLIM .LT. 11> THEMN.
TOTLIN=TOTLIN 1
SFEELS(TOTLIMN - LINE

ENCIF

MaOwW, SEE HAOW MANY SFEEDS aRE IMN THIS LIMNE
FIRST STRIF QFF TEALLING BLAMNES, LEAVING OME.

DO 200 I=40,1, !
IF (SFEEDS(TUOTLIMY (Ls1:
COMT IMUE

LEM=I+1

TAKE QUT CLAMES CETWEEM SFEED

SUBROUTIME SFDCHE.

. NE.

ADD UF THE MUMEER OF SFEED BYTES.

0O 300 I=3,LEN
IF (SFPEEDS (TCTLIM (L:1)
TOTSFD=TOTSFD+1

. EQ.

b

"

BYTES
AT THE SAME TIME,

")

Co 1o

FOR

THEN

210
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END
300 CONTIN

ELSE
WRITE(

: A 33 .
SNOBS (TOTSPD) =SFPEEDS(TOTLIN) (I-2:I-1)
IF
UE

QUTPUT, 70) LINE

ENDIP-%: .

THAT’S ALL FOR
ENDIF
GO GET THE NEXT

GO TQ 10

END OF DATA SET

P00 WRITE(S,210)
P10 FORMAT( 7 ,.A

759 STOF
END

THIS LINE

LINE

>DATA SET DOMET
)
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SUBROUTINE SPDCHK (SNOBS,FDLINE, TOTLIM, TOTSPD)

BASI
THE
FAIR
THES
CONS
AND

oDD
LOW
LOW
HIGH
HIGH

SUBROUTINE TO CHECK THE MNUMBER OF SFEEDS IMN A BLOCK. .
ERROR MESSAGES PRINTED TO FILE MESSAG AND CORRECTED SFEEDS
TO FILE OQUTPUT. ' ’

THE THEORY OF CORRECTING SFEED ERRORS FOLLOWS:

CALLY, THE ONLY TIME WE EMOW DEFINITELY THAT
SFEEDS ARE CORRECT IS WHEN WE HAVE A "LOW HIGH"

. EXAMFPLE: 01 246 01 48 ©O1 49 01 7S5 0L At

E ARE ALL LOW HIGH FPAIRS. HOWEVER, THESE ARE ONLY
IDERED GOOD IF THE LOW QCCURS IMN AM “0ODD' FOSITION
THE HIGH OCCURS IN AN "EVEM" FOSITION.

EVEN UWHAT WE KHOW

HIGH GOOD SFEED FAIR

L.OW WE DON'T EMOW ANYTHING--COULD BE GOOD OR BAD
LDW BAD SFEED FAIR '
HIGH BAD SFEED FAIR

THE DEFIMITIOMN OF LOW AND HIGH DOES MOT CONCERM ITSELF

WITH
LOW
EVER

THE RELATIONSHIF BETWEEM THE ELEMENTS OF THE FAIR.
IS DEFIMED A8 00, ©t, G2, 03 AND HMIGCH IS DEFINED AS
YTHING ELSE. HOFPEFULLY, THE CAR WILL NOT GO ABOVE )

OZ FF (127.8 MFH)

INTEGER IMPUT,.MSIME,QUTFUT,MESSAG,FIXED
[MTEGER TOTLIM,TOTSFD
INTEGER IFIRST,IMEXT,LGE00D, FEBAD

CHARACTER¥4¢ FDLIMNE
CHARACTER®L SMNOES1Z0)

LOG

ICAL LOW,HIGH

COMMON 10/ IMNPUT,MSIMNE,QUTFUT,MESSAG,FIYED

CHECHK

100

IF

IF THERE ARE 129 SPEED BYTES (&0 FPAIRD?

(TOTSFD .ME. 129) THEN

IF MOT, CHECK IF THERE ARE &M EVEN OR CCL MUMEER OF BYTES
Ir (TDT":.‘F'D;’Z‘*f LHE. TOTSFDMD 'THEN |

FRIMNT ERROR MESSNGE IF OCD MUMBER OF BYTES
ANMD CONMTIMNUE OM TQ TRY AMND FIX SFEED ERFOR

WFRITE (MESSAG, 1¢:0) *BAD SFEEDS IM THIS BLOCK: °,FDLIME
FORMAT (" 07,200
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BEGIN LOOKING FOR UN-LOW HIGH PAIRS

LGOOD=0

FBAD =0

IFIRST=1

INEXT =2 .

IF (INEXT .GT. TOTSFD) GO 7O 180
LOW =_.FALSE.

HIGH=.FALSE.

LOW=(SNOBS(IFIRST).EQ. Q0" .0OR. SMNOBS(IFIRST).EQ.’0Q1° .OR.

SNOBS(IFIRST) .EQ. D2’ .0R. SMOBS(IFIRST).EQ.’Q3I)

HIGH=(SMNOBS (INEXT) .ME. " C0O" .AND. SNOBS(INEXT).ME. 01" .AND.

SNOBS(IMEXT) .MNE. 02" .AND. SNOBS(INEXT).NE,.’037)

IF LOW HIGH FAIR, WE ARE COMFIDENT THAT SFEED FAIR IS
GOOD. SAYE THE INDEX OF THIS GOOD FAIR FOR LATER USE. .
THEN INCREMENT COUMTERS AND LOOE FOR MORE LOW HIGHS.

IF (LOW .AND. HIGH) THEN
IF (FBAD .NE. 0) THEN ‘ :
WRITE(MESSAG, 150) "BAD SPEED BETWEEN SPEED PAIR?,

LGooD,LG0an+t,” AND °,IFIRST, INEXT,

*BAD SFEED FAIR IS’ ,FBAD,FBAD+1
FORMAT (* 7, 2(0,214) /6,214)

FIX THESE SFEEDS
CALL SFDFIX (SMOBS,LG00D, IFIRET, TOTSFED)

ga 70 18

ELEZE
LGOAQD= [FIRST
IFIRST=IFIRST+2
IHEXT =IMEXT +2
50 TO 11w

EMDIF

FOW, IF A LOW HICH FPAIR COID MHOT SCCUR, WE COULD BE IM
TROUBLE. IF THE PFaIR IS & LOW LOW, WE KOMN'T ENOW
ANYTHING, SO COMTIMUE FAIRIMNG ALOHG UNMTIL SOMETHIMNG
DEFIMITELY GGCOC OR BAD QCCURE. IMCREMENT IFIRST AMD
INEXT BY TuWD, HEEFIMNG THE FAIRING FATTERM, BUT DO

MOT SET YVARIAELE LASTGOOD IMDBEX.

ELSEIF (LOW .AND. .HOT. HIGH) THEM
IFIRST=IFIRGT +2
INEXT =IMEXT:2
GO TO 119

IF THE P*AIR IS HICH LOW OR HIGH HIGH WE EMQOW SOMETHING
HAS GOME WROMG. HURRNAY!  CHAMNGE THE FAIRING FATTERM

BY SHIFTING IT QUVER TO THE RIGHT OME MDD FAIR UF ANOTHER
SET T TRY TC FIND A (B00D) LOW HIGH. MNOW, WE HAVE TWO

LOW HIGH FAIRS SAMDWICHIMNG THE ERROR. SET YARIABLE FIRST BAD.

ELSEIF (.pMNOT. LOW) THEM
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s : IFIRST=INEXT
INEXT =INEXT+1

GO TO 110
ENDIF
c .
c NOW: WE HAVE GONE THROUGH ALL THE SPEEDS IN SEARCH
c "OF & BAD PAIR. IF ONE WAS NOT FOUND, FRINT WARNING.
c . 2
180 IF (FBAD .EQ. ©O) THEN
 WRITE(MESSAG, 185) *SORRY, UNABLE TO DETECT ERROR’
185 FORMAT(® " ,A)
ENDIF
C .
c
c
c
ELSE
c .
c PRINT WARMING MESSAGE IF EVEM MUMEBER OF BYTES.
c THERE MAY BE TWO ERRORS IM OME ELOCK. Or, THE CAR MAY
(N HAVE BEEM TURNED ONM OR OFF IM THE MIDDLE OF A MINUTE.
c DO NOT TRY TO CORRECT THESE ERRORS, BUT PRINT A WARNING. -
Cc - .
WRITE (MESSAG, 120) "LESS THAN &0 SFEEDS IM THIS BLOCK:
+ FDLINE
190 FORMAT (" Q7 ,2/)
EMDIF
EMNDIF .
> A
C IN ANY CASE, FRIMNT QUT SFEEDS
C MOTE AWFUL METHOD USED TO PRIMT THESE QUT: FROBLEM EMCOUNTERED
C WITH REFEAT SFECIFICATICMS IM FORMAT STATEMENTS. {UNFORTUMATELY
C FOR US, MTS DLOESHMTT HAVE ALL THE RBUGS OUT OF F77 YET)
c ' :
I=1
200 IF (I .GT. TOTSFD)Y GO TO 210
URITE(DUTPUT,EQS)(SNDBS(J),JzI,I+11)
205 FORMAT (L2 (A, " T 1) .
I=I+12
GO TO Z00
210 COMTIMUE
C
C
C

RETURN
END
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SUBROUT IN® HEXDEC (HEXIN1,HEXINZ, DECOUT)
THIS SUBROUTINE CONVERTS A HEX SFEED PAIR INTO A DECIMAL MNUMBER.

FOR EXAMPLE, SUPPOSE HEXIN1 = 01 AND HEXINZ = IC HEXDEC WOULD
RETURN DECOUT = XXX.

THE METHOD IS NOT TERRIBLY STRAIGHTFORWARD BECAUSE HEXIMN1 AND
HEXIN2 ARE HEX CHARACTERS AND DECOUT IS AN INTEGER. ALS0O, THERE
ARE FROBLEMS IF THE LEFT-MOST MEMBER OF HEXINZ IS 8 OR GREATER.
THE FAMOUS "B~-FROBLEM" EMCOUMTERED IN 0OCS.S-FREFAR. THERE IS
THE ADDITIONAL B-FROBLEM IN THE RIGHT-MOST MEMBER OF HEXIN1
HERE BECAUSE OF THE SHIFTING. IN "NORMAL" SITUATIONS,
HEXIN1 IS ALWAYS BETWEEN Q0 AMD 0O3Z; HOWEVER, SIMCE WE

ARE SHIFTIMG THE PAIRING SCHEME, IT IS LIKELY THAT HEXIM1

MAY BE "BIG" I.E. MNOT BETWEEN OO0 AND 03I, THE LONG--HAND WAY. OF
CONVERTING CHOFS OFF THE ILEFT-MOST BIMARY DIGIT OF BOTH B
FROBLEM HEX DIGITS. S0 A CORRECTIOM MUST BE MADE.

TO CONVERT HEX TO DECIMAL THE LONG WAY:

01 IC TAKE THE-CRIGIMAL FAIR
0000 00al D01l 1100 CONVERT EACH DIGIT TO RINARY N
XXX XXX XXDD SEFARATE OQUT DECIMAL PART
Qal1Gilll. 00 STICK IT TOGETHER
TLHI4IT210 CONVERT EBACE TO LECIMAL: 2%%X
Z24+8+4+2+1 0020 ADD UF COMFOMEMTS '
TP 00 COHE!

TO CONVERT MEX TO DECIMAL USING J.F."5 METHQD:

(128%1 ¢ Ixls o+ Cr o USE ILOHGC ECUATIONM
(128 s 12y 0
TG Lore!

THIS SUERQUTIME IS BUILT Orf THE J.F. COMCEFT. HOWEVER,

IT WILL NMOT COMCERM ITSELF UWITH THE DIVIDE &% FGUR FART.
ALL SFEEDS WILL DRE DREALT WITH IM THEIR WHOLE MHUMIZER
COUNTERPARTS. THIS IS TOUGH EMCUGH WITHOUT HASSLING WITH
THE DECIMAL YALUES. {SUGBESTEDR &Y GLERMN THOMFZOMN)

CECLARATIONS

CHARMCTERY 2 HEXTHL,,HEAINZ
CHARACTER®L HEXMAF (12

INTEGER VALL (D) (UALT (D)
INTEGER DECOUT

DATA HEXMAF /707,71, 27, " 37,747,758 &7, "7
+ "8“”‘:‘?",:.{)",‘B",’C’,"D?,,E,,,F’.:'

BEGIN WITH THE FIRST HEX NUMBER
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po 200 I=1,2 5 38
DO 100 J=1,1&
IF (HEXIN1(I:I) .EQ. HEXMAP(J)) GO TO 150
100 CONTINUE
VALL1(I) = -1
GO TO 200
150 VAL (I)=J-1
200 CONTINUE
FEFEAT WITH THE SECOND HEX MNUMEER
DO 400 I=1,2
DO 3I00 J=1,14
IF (HEXIN2(I:I) .EQ. HEXMAF(J)) GO TO 350
300 CONT IMNUE
VAL (D) = -1
GO TO 400
350 VAL2(1IY=d-1
400 CONTINUE
FIX THE RIGHT-MOST MEMEER (OF THE FIRST SFEED
SND THE LEFT-MOST MEMEER OF THE SECOMD SFEED.
IF (wakl () JGE. 8) THEM
VAL I =UALL (T 8
EMDIF
IF (VA2 Ly JGE. gy THEN
CALD (Lr=ual ity o8
EHDIF
RGW DO THE MULTIPLY NG
SECOUT= 12230l 62 0 Lat k2ol 0 VAL

RETURM
EMND
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S
SUBROUTINE DECHEX (DECIN,HEX1,HEXZ2)

THIS SUBROUTINE CONVERTS A DECIMAL SFEED INTO A HEX SPEED FAIR.
IT IS THE INVERSE OF SUBROUTIMNE HEXDEC. SEE THAT SUBROUTINE
FOR A DETAILED EXPLANATION OF THE HEX SFEED CONVERSION.

DECLARATIONS

CHARACTERX*Z HEX1,HEXZ
CHARACTERX1 HEXMAF (14)

INTEGER VAL1(2),VAL2 (D)
INTEGER DECIN '

DATA HEXMAF /’O’,’l’,’25,’3’,’4’,’5’,’b’,’?’,
-+ '.‘8".‘9.‘,?9”4‘8:":‘C"!D:".’E.‘,,‘F!l[

TURN THE DECIMAL MNUMBER IMTO ITS HEX EQUIVALENT

VALL1 (1) =0

VAL (Z)=DECIN/ 128

TEMP =DECIMN-(VNALL (2) %128)
VAL2 (1) =TEMFP/14&

VAL (2)=TEMP-(VAL2 (1) ¥ 1 &)

MOW COMVERT EACH MUMEER IMNTO A CHARACTER

HEX1 (1: 1) =HEXMAF (VAL (1) +1)
HEX1(2: 2) =HEXMAF (VALL (2) +1)

HEXZ (1 1 =HEXMARP (VALZ (1) +1)
HEXZ (20 2) =HEXMAP (VALZ (2) +1)

RETURM
END
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SUBROUT XN SPDF [ X (SNOBS, I1GOOD1, 1600D2, TOTSPD)
SUBROUTINE TO FIND INCORRECT SPEED BETWEEN TWO GOOD SPEEDS.

NOT AN ALL-TOGETHER EASY TASK, SINCE WE HAVE NO IDEA HOW MANY
SFEEDS ARE IN BETWEEN THESE TWO GOOD SPEEDS.

EXAMFLE:
LHHLH 1 FOSSIBLE FLACE FOR ERROR
LHLLHLH 2 POSSIBLE PLACES FOR ERROR
LHLLLLHLH I3 FOSSIBLE FLACES FOR ERROR
ETC. .

THE GENERAL IDEA OF SUBROUTINE SFDFIX IS TO TRY ALL POSSIBLE
COMBIMATIOMS OF SFEED FAIRS, EACH TIME CHOQSING A DIFFERENT HALF
PAIR TO SKIF. THE SPECIFIC AFFROACH WILL MINIMIZE THE SUM OF
THE SQUARES OF THE CHAMGES IN THE SFEED. THIS FPROGRAM

WILL KEEP A RUNNIMG SUM OF THE SQUARED CHANGES AND A

YRUNMMNING MINMIMUM" SUM. AFTER TRYING ALL THE FOSSIBLE

FAIRING COMBINATIONS, WE WILL KNOW WHICH SFEED IS MISSING

AND CAN REFLACE IT WITH THE AVERAGE OF THE TWO G0OOD SFEEDS

OM EITHER SIDE.

HERE I3 AN EXAMPLE:
SUFFOSE QUR DATA LLINME SECHMENT LINE LCOKED LIKE THIS:
Ul 3B 01 SC 5A 01 CR
| N e I I
NOW IT IS8 OBVICUS TO US THAT THE LIMNE SHOULD BE:
21 8B 01 308 0l 5A o1 SR
L M L H L H L M
BUT, LET'S FRETEMND WE ARE A (DUME) COMPUTER:

THE FOSSIBLE PAIRINGS NRE:

1) 21 SB 2) o1 SE
Lo G150
SC SA ——
©01 SB ¢l =R

THESE TRAMSLATE IMNTO:

1) 219 ) 217
730 22
217 T17

. MNOW THE SUM OF THE SQUARED DIFFEREMNCES ARE:
SUML = S11%%x2 + S11%xl
HUGE MUMBER

i

il

OCOoOON0OGCCONOoOCcoDooOCoNoOoConNoooocoocnNnooonoooo0ONoOO0nNooOOOoOnn0n oonooonn

SuUM2 1%%x2 + 1xx2
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SO THE WINNER IS SUM2

MOW PUT THE AVERAGE OF THE TWO SURROUNDING ’GOOD’. PAIRS
INTO THE SPOQF WHERE ERROR WAS:

NOTE: WHEN WE DO THIS AVERAGING, IT IS VERY LIKELY THAT

' THE .GOOD PART OF THE BAD SPEED (7)) WILL BE LOST.
LIKE IN THIS EXAMPLE, SA WAS GOOD BUT WHEN WE
AVERAGED SC AND SB WE GOT SB. ALL IS NOT LOST,
WE HAVE DECIDED TO BE HAFFY WITH THIS AVERAGED
NUMEER.

DECLARATIOMS

- INTEGER INFUT,MSINK,OUTFUT,MESSAG,FIXED
INTEGER TOTSFD
INTEGER DIFF,SHIFTS,AVE,AVELl,AVEZ, SUM
INTEGER DEC1,DEC2
INTEGER WHICHS

CHARACTERXZ SNOBS (12C) , TEMF (120) ,FIX1,FIX2
comMon 10/ INFUT,MSINK,QUTRUT,MESSAG,FIXED
DEEUG

WRITE(FIXED,3) TOTSFD
FORMAT (™ ", 1%}
I=1 . -
& IF {1 .GT. TOTSFD) GO 70 8
WRITE(FIXED, 10) (SNOEBS(J3) ,J=1,I+11)
10 FORMAT (12¢A, " "))
Il
G0 1O &
g COMTIMUE

&4

GEGIMN BY CHECHIMG THAT THERE ARE INDEED TWO GUO0OD SFEED FAIRS
SEMT HERE.

IF (1G0O0D1 .EQ. O) THENM
WRITE (MESSAG,20) "SORRY, HO FIRST LOW-HICH FAIR. CAMNOT FIX®
20 FORMAT (> 7 ,A)
RETURN
EMDIF

MEXT FIMD OQUT HOW MAMNY GFEEDS ARE IN EBEETWEEN TWO
GCAL SFEED FAIRS. THIS MUST BE AN ODD MUMBER.

CIFF=1G00D2-1G00D1
IF (DIFF/2%2 .EQ. DIFF) THEN
WRITE (MESSAG,SC) "S0RRY, EVEMN NUMBER OF SFPEEDS. CAMNOT FIX.®
=1y} FORMAT (7 7, '
RETURNM ‘
EMDIF

MNOW DECIDE HOW MANY DIFFERENT FAIRINGS THERE ARE TO TRY MISSING
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SPEED IN EACH POSSIBLE PLACE.

0an

SHIFTS=DIFF/2

NOW TRY THE MISSING SPEED IN EACH PLACE
ASSUME EACH: IS IN THE 2xI+1 FLACE. [.E. IF SHIFTS=3, THEN TRY
THE 3RD, srﬂgﬁg§n=7ru SPEEDS.

ooooan

DO 300 I=%,SHIFTS
SUM=0

GET THE DECIMAL EQUIVALENT OF THE FIRST GOOD FAIR

oan

J=I1G00D1 :
CaLL HEXDEC(SNOBS(J),SNGOBS(J+1),DECY)

GET THE DECIMAL EQUIVALENT OF THE NEXT PAIR

ao0on

100 J=J+2
IF (J .GT. I600D2Y GO TOQ 200

CHECK IF THIS PAIR SHDULD BE SEIFFED

noo .

IF (J .EQ. Z2XI+IGO0OD1) J=J+1
NOW GET THE DECIMAL EQUIVALEMT OF THE MEXT PAIR
CALL HEXDEC(SNOES (J),5MOBS(J+1),DEC)

TﬁHE THE AVERACGE OF THE TWO SFEEDS

000 o0n

AVE= (DEC1 +DEC2) /2

FEEF A RUNMIMNG SUM OF THE SQUARES OF THE DIFFEREMCES

aon

SUM=SUM+ ((PECTL ~AVE) %2 + (DECZ-AVE) X%x2)

GET READY FOR THE MEXT PFAIR

SRUNY]

DECL—=CECZ
GO TO 1990

FHOW FEEF TRACK OF THE SMALLEST SEun

aoon

200 IF (I .ER. 1) THEN
MIN=S5UM
WHICHS=I
ELSEIF (SUM .LT. ™MIMN) THENM
MIN=SUM
WHICHS=1
EMNDIF

a0

ZC0 COMTIMUE

G0

C  MNOW WE ENOW WHILCH SCEMARIO GAVE US THE SMALLEST SUM QF THE
C SQUARED DIFFEREMCES. @MOTMHER FROBLEM ARISES: WE HAVE TO
C FIMD THE TWO MEAREST (00D I"AIRS SURROUNDIMNG THE ERFROR AND
C CALCULATE THEIR AVERAGE. THE AVERAGE IS EASY, THE FINDING
C IS NOT.
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CALL HEXDEC (SNOBS(WHICHS%*2+IG00OD1-2),
SNOBS (WHICHS*2+1G0OD1-1) ,AVEL)
CALL HEXDEC (SNOBS (WHICHSx2+1G00D1+1),

SNOBS (WHICHSX2+1G00D1+2) ,

AVE= (AVEL+AVE2) /2

CALL DECHEX(AVE,FIX1,FIXZ)

AVEZ2Q)

MOW IMNSERT THE CORRECT HEX FAIR INTO THE SFEED ARRAY.

FROBLEM:

THE PAIR GOES WHERE A HALF PAIR WAS BEFORE,

SO WILL HAVE TO MOVE THE REST OF THE SNOBS

ARRAY DOWN ONE.

DEBUG

11

400

WRITE(FIXED,3)TOTSFD

WRITE(FIXED, 11)MIN,WHICHS,FIX1,FIX2

FORMAT (7 7 ,2110,24)
SNOBS (WHICHS$2+1G00D1) =F IX1

DO 400 I=WHICHS*2+I1GOOD1+2, TOTSFD+1

TEMP(I)—cNOBS\I 1
COMTIMUE

DO 450
SNOBS(I)=TEMF(I)
CONTIMNUE

JI"\

SHOES (WHICHS*2+160001 +1) =F |

TOTSFL=TOTSFD+1

CELRUG

TN
NS

=10

WRITE (FLXED, S

I

[F (1 .GT. TOTSFDY GO TO Sio
WETITE(FIYED, 10) (SHOES(J) . J
I=1r12
50 TO =00

COMTINUE

RETURM

END

TOTS

I=WHICHESX2+1000D1 +2, TOTSPD+1

=1, Irl1)
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CDNHON /107 INPUT, MSINK OUTPUT MESSAG, FIXED

INTEGER'INPUT MSINK OUTPUT,MESSAG, FIXED

: _ICI} HBINK /&7, OUTPUT /7/, MESSAG /8/,
PR /T ’

END
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SNH7:0CS.S-PREPAR HOLDS THE MNEWEST VERSION OF
TRANSCRIPTIOM PROGRAM. IT CONVERTS HEX DATA I
DECIMAL YALUES AND WRITES THEM TO THREE FILES:

CHART: FSEUDO-STRIF CHART USED FOR WISUAL
EDITING OF SFEED DATA.
BLOCK DATA LAYOUT WITH & ROWS GF 10
SPEEDS FOLLOWING THE ID RECORD.
BLOCK DATA LAYQUT WITH FLAGS TO HEL
ANALYSIS FROGRAM READ IT. THIS FIL
ONLY COMTAINS DATA BEGINMIMG THE MI
AFTER THE CNALIBRATIOM MODE.

RESULT:

FOST:

FROCRAM IS A COMPOSITE OF:
J.P.CHENG™S ORIGIMAL STRIF
L.PARSON’S MODIFICATIONS
MODIFICATIONS

THIS

1.
. F.
. M.K.MELICK™S

CHART FROGRAM
TO DEAL WITH
FOR DIFFERENT

S

(N

THIS

DATA:

CORRECT X SEMSOR + R
WHERE ™ 0.32477F

B o= 0.11840 WHEM

FROGRAM ALSEO CONTAINS A SECTIOM TO CORREC

gl

SENSDR <= 20
ot .
™M

B

0. 513237

28.847 WHEMN SEMSDR 20
THESE LDEFFI(IEHTJ UERE DETERMIMED FROM MIDAS

TEMPERATURE CALIERATIOMN DATA.

70 UNIT QESSICMMENTS:

FMHEMOMIC UMIT #  FILE
HEX 4 THEX AT FILE:
GRISVWER = IMESOURCEX

¢ S ST
7 LQUTHUT FILES

o SOUTHUT FIL

SOUTFUT FILE

S TGRIMENT fUF‘O SE

{rreuT HE
USER

I
bl

REZF

TRIF

LG

HEENOHTE HEX  VOLUE EAFLSAMAT O

FLAEGS (1) r 1 CAlt Ot -UREAM
FiE 2 i OFF - UREAN
FE I AR DM -RUREL
i A OF R - RURAL
F 3 CALIERATION MODE
3 & BOBLEM:  FF OO

OGRFEER

= ey 15 [PLW] b Ll
L. (X, 3.7,7. 11 14 SWLTY CHEMGE C©
FLAGE (1, %,8,10,120 150 MumsEr OF

MHE ORIGINAL FROCEAH W08
LAST VERSIOM BEFORE THIS

WD TTER AER

1 'y

! a4
[
“

JHE WaE CeMELETED MOW

1279

PRUUF'“ TC

LG

THE 0CS
NTO

F THE
E

MUTE

TEMFERATURES
DATA LAYOUTS

T TEMFERATURE

AMALYSIS OF

S TDECIHAL ENGINE
TO FROMPTS

OrISES
JEER
FESULTS
BESULTE PLUS
UF SFEZEDS

£

CDE
SPEEDS FOLLOWING

oy
i

J.

4
)
24,

F. CHEMNG.

DATA

FLAGE

Mg

1982 BY SD&E.



coooooonao0onoaon

oo

coOGcaooaa

!

oo

(9

>

oo0oco

L A 47
MODIFICATIONS MADE OCT 22, 1982 BY R. FARSONS, CSC, UNDER DELIVERY
ORDER 6343-201, SUBTASK 025 (OPERATIONAL CHARACTERISTICS STUDY).

FURTHER MODIFICATIONS MADE MARCH 8, 1983 BY M. kK. MELICK, CscC,
UNDER DELIVERY ORDER 4363-201, SUBTASK 025, OPERATIONAL
CHARACTERISTICS STUDY.

TEMFERATURE CORRECTION CODE ADDED AFRIL 19,1983 BY M. k. MELICK.
BUG IN POSTFL WRITE-QOUT FIXED AFPRIL 256, 1983, MKM.

01-20-84: MARY kAY MELICE. CHAMGES MADE TO FACILITATE %BATCHx
RUMS OF FREPAR. SEE LINE 144.

INTEGER ASK, AMNSWER, HEX, RESULT, POST, CHART
INTEGER FCSW

LOGICAL¥1 CH(&00), SIXTSW

LOGICAL EQUC ,
COMMOMN /I0/ ASK, AMSHER, HEX, RESULT, FOST, CHART
COMMOMN /BEGIM/ FCSU

COMMON /LOGIC/ SIXTSW

INITIATE FUN.

CALL INIT

I1: FIRST CHARACTER"S IMDEX RIGHT AFTER "FD" FIELD
I2: LAST CHARACTER'S IMDEX JUET BEFORE “FD" FIELD

II: LAST CHARACTER™HE IMDEX WHICH IS MOT A BLANEK
Ll: FIRST CHARACTER™S [MDEX OF A DATA LIME TO BE READ
LZ2: LAST CHARAGCTER™S IMDEX OF A DATA LIME TO BE READ

A

IFe IMDEX FOIMTER FOR STARTIMG TO SEARCH A FIELD
LOCATE THE FIRST "FD' FIELD IMN THE DaTH FILE.
DATH HAS BEEM RE-FORMATTED RY AFFPLE FROGRAM

50 THAT skl FD, FE, FC COLES BEGIM IN COLUMM 1.
ALSO, ONLY OME FD, FE, OR FC FER LINE.

P = 1
L1 o= 1
LE = 40
10 READ (HEX.I0.EMD=210) (CH(L) ,L=1, 1%)

T FORMAT 1, 1K) )
CALL FIMDST(CH, 40, "FD', 2, IF. IFMSH, 210}

CUT OFF LRLAME FIELDS AT RICHT EMD OF Dnl'a ILIME.

po SC¢ ko= 1, 20

IT = 40 — 2 % (K -~ 1
IF (EQUC(T L, EH(IT: ) GO TO 50
GO TO T

S0 CONTINUE

70 I1 = IFMSH + 2.
IF = IFNSH + 2
L2 = II

THIS SECTIOM COMMEMTED DUT SINCE AFFLE RE-FOREMATTED
DATH DOES MNOT HAYVE TWQO F2'3 OM OME LIME.
LOCATE THE SECOMD *FD* FIELD I[M THIS DATA LINE.
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K CALL FINDST(CH, L2, °FD’, 2, IF, IFNSH, %170)
K GO T4 190
LOCATE THE MEXT °*FD’ FIELD.
RESET CHARACTER INDICES FIRST
go L1 = II + 1
L2 = Il + 40
IF = LV
0 READ (HEX,ZI0,EMD=210) (CH(L),L=L1,L2)
CALL FINDST(CH, L2, °FD", 2, IP, IFNSH, Z110)
CUT OFF BLAMK FIELDS.

110 DO 170 K = 1, 20
IT = L2 - 2 ¢ (K ~ 1)
IF (EQuUC(" *,CH(II)))Y GO 70O 1320
GQ 70O 1S5S0

1Z0 CONTINMNUE

IF THE MEXT “FD* MAS FOUMD, FROCEES CHARACTERS BETWEEN THE
"FDT FIELDS. IF MEXT "FD7 WAS MNAOT FOUMND (IFMSH = 0),
RESET L1, L2 AMD IF (IMDEX FOIMTER), AND COMTIMUE SEARCH.

180 IF (IFMSH .ME. ©) CO TO 129
GQ TO 80

WORE OMN THE CHARACTERS RBETHWEEM THE TWO *FD° FIELDS.

190 12 = IFNSH - 1
CALL 0CSOUT(CH, I, I

EACKUF THE HEX FILE LIMNEFOIMNTER OME LIMNE TQ SLLOW REREAD OF
CURREMT LLIME AMD SET INDICES TO SESRCH FOR MEXT TFD® FIELD.

BACKSFACE HEX

I1 o= (12 - L1} + 4
Ly o=

Lo A0

IF = T4
GO oTo

ot

10 CALL CMD 7 #80URCE QCS.C-TEAVE 7,20

STOF
=G
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SUBROUTIMNE INIT

INIT PROMPTS FOR THE RUN TITLE, WRITES THE RESULT, CHART AMD
FOST TABLE HEADERS, FROMPTS FOR THE MNUMBER OF TEMPERATURES AND
SETS THE LOGIC SWITCH FOR THE MNUMEER READ.

o000 ooaoon

0Oo0on

con

C
e
Cc

INTEGER ASE, AMNSWER, HEX, RESULT, FOST, CHART
INTEGER MTEMPS

REAL X4 COMM

LOGICALKL SIXTSW, FMT

LOGICAL#1 AST,ELMK,FT(S1)

DIMENSIGM COMM(25), FMT(1)

DATA FMT /" ¢°/

COMMON /107 NSKE, AMSWER, HEY, RESULT, FOST, CHART
COMMOM /LOGIC,/ SIXTSW

COMMOM /GRAFH. AST.BLHE FT

IMNFUT COMMEMNT STATEMENT FOR OQUTFUT HEADING.

WRITE (ASH, 10}

READ (AMNSWNER, 30 COMHM

» FORMAT <7 7, “%QU ARE IM THE QCS FROBRAM, ENTER I[MFUT COMMENTS®,

TOAMEY OF 100 CHARACTERSY "y /7 7, 1007 m—vmg = 7))
FORMAT (28541) N

WRITE QUTFUT HEADING.

WRITE (CHART,3C) COFM
WRITE (RESULT,SO0) COMmM

30 FORMAT (717, 25447 °, DD MM MM ID T1 T2 T T4 TS T& FFR

18 )

FMUMEBER OF TEMFERGTURES MUST BE S OFR 5.

WRITE (ASH, 7S

URMAT CEMTER MUMEBER OF TEMPERATURES (S OR &) :')
READ (ANSHER, FHT) HTEMPS

TOAMTEMPS LED. &) G0 1O 80

IF (HTEMPS .ME. 9 G0 TQ 70

SIATOW = (FAlSE.

)

WRITE MUMEBER CF TEMFERGTURES 10 FOET

80 WRITE (FOST.SS NTENRS
85 FORMAT (T ", 11}

INTINLIZE ARRAY FT FOR CRAFHMICS

00 90 I=1 « 21
COMT IMUE

RETURM
END
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SUBROUTIMNE OCSOUT(CH, It, I2)

THE SUBROUTINE "OCSOQUT" SEFARATES, COMVERTS, AMND OQUTRUTS
TIME, VEMICLE ID, TEMPERATURE, SWITCH, AND SFEED VALUES
FROM THE HEX DRATA FILE. {(BY J. FP. CHENG 04/0&/7%)

MODIFICATIONS TO WRITE TQ FILE FOST ASSUME THAT THE FIRST FE CODE
FOLLOWS THE FIRST FD. IF THIS IS MNOT THE CASE, IT WILL BE MECESSNHRY
TO CHAMNGE THE HEX IMFUT FILE S0 THAT THE FIRST FD FRECEDES TIE FE
CODE. THIS WILL MOT CHAMGE AMY QF THE STATISTICS SINCE THE FOST
FILE OMNLY COMTAINS DATA STARTING THE MIMNUTE AFTER THE CALIBRATIOM
MODE. ASSUME FURTHER THAT THE CALIEBRATION MODE FOLLOWS THE FIRST FD.

IF, IMN AMNY MINMUTE, THERE HAFFENS TO BE MORE
THANM &0 SFEEDS, THE FOST FILE WILL CONTAIM OMLY THE FIRST
SO-~THE REST BEING IGNCRED.

INTEGER ASK, ANSHER, HEYX, RESULT, FOST, CHART
INTEGER FCSU _

INTEGER MNTEMFE, XX, FLAGS (12)

INTEGER FLGCT,SNVEFL

LOGICALYL CH(&O0), IN(14), CLAME,SIXTSH
LOGICALXL AST,BLNK,FT(21)

DIMEMSION ITEMF (&), OUFFER(S0D), FOSTEF (&0)
DATA EBLANE /7

DATA XX /7 47
DATA SAVEFL /1.
COMMON /100 ASE, &
COMMON /BEGINS FCS
COMMON /LOGIC, &
COMMON /GRAFH/

SkER, HEX, RESULT, roET, CHART

LT

ALCORECING

TOR, MO SPLIT HEX FAIRE WILL OCCUR IM IMFUT DATA:
ETE N [MSTEAD OF ... o0 77 2% T8

’Jlf. LoMOT HaPFER. SREFCRE THE MUMBER OF

SULNNG N EERD HILIMIER. L ARDITIOMN, T L i OF EREE A A IMUTAR SR
MULTIFLE O 1, GIMCE 200 JOFEED 1S WRITUER IHTO [HE Lrie Ul DTy WILE
AE VWO HES oI,

IMITIALIZE MUMEER OF TIMPeERATURES (NIEMFS) A5 FER STHTHESN

HTEMFS = 3
IF (SINTSHD MTEMPE - o

INITIALIZE FLAGS AMD ©LLer
FLECT=1
0o 20 I=1,12
FLAGS (L) -0
20 CONTINUE
OCTAIM DD-HMH-MM, - 101 2 (00 CHARACTERS.

‘-“UME I2 » Il (SEQUENCE "D ("D" MEVER UCCURS) . THUS. INT ALWAVS <.

T3 ,JE FOCESSED IS
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INT = I2 - 1
DQ 10 . ID =
INC(ID) =

10 CONTIMUE

INT =

INT = 10 =>

IDTEST = 10

IF (INT JLT.
Lo 30 ID =
INCID)

IO CONTINUE

1,

10 => STORE (NO
IN IM¢1) THRU IM(10).

BAD DATA
"THROUGH IM(CINT)

L,
= CH(I1 *

1 + 1
10

BLAMK

THES

1) IDTEST
IDTEST
ID -

INITINLIZE TEMFERATURES TO

Do 50 IT = 1
ITEMFOIT)

0 COMTIMNUE

INT o 12 =3
SPEEDS.
IF (IMT
FOR SIX
INT »= 22 =
EM".ER;‘{T’UF\'ES‘: .
TTEMP (&) .
LT
LEFAULT

ST e
—— T

I:. = l‘..‘
-t

I
e
[ !
T

IMNT o 20 =
DEFALULT

s

LTTEST = HT
[P CIHT LT,
0O 7O LT =l

1w 11 b

1. H1+1
TEMPERATURE.

TEMFEROATURE CORR

caLL

FROCESSING

LT,

TEMFERATURES:
s COMYVERT

LY

IERCES FOR

ARE O IMNDICES

COMTWO (CI,

A
- [

0

12y GO TO

THE
M CEGREESS

MISSETHG DOTh
JERQE

5 FOR THE

ERATUNES:

CUHVERT THE

A S

GEIMG DATOH.

THE 11

gF ik LRe

EFF

COHITEME Gl
. LTTEST

o

CE oy

ECTLOMN NES

(o S

- DUMP
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COMVERSIOM REQUIRED)

UHAT S

= IMT

12

ZERO.

=2 TEMPERATURES ALL

7Ty
b s et

MEXT & HEX
CEMTIGRAMADE,

COMVERT THE
MISS MG FALRS.

e
l—. A

2.

PEST 5oL
AZiiT L

]
ICTEANTY

'IIII‘J[ e

("L"‘H'.'ERT e
PaTRS.

CICIE GF

b))

CL DIGCETS

HE

THERE
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THE 2127

THE
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0
SMD

CIMT -

II_II}

CLEby -1 o

VEHLCLE

e

[y CHe

(UMCOMVERTED)

STAR

10y 72 PAIRS

ERATLIFE

THE FIRST 10 CHARACTERS.
E CORRESFOMD TO DD HH MM VEID"

INTO IMC1)

. MO CODES, NMD M

CORRESFOMNDING &
ITEMF (1) THRU

THE
E IM

AMND USE
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ITEMP(IT) = (1&4XIT1) + IT2 -
RTEMP=FLOAT (ITEMP (IT))
IF (RTEMP .LE.
IF (RTEMP .GT. 90.)
ITEMP (IT)=IFIX (RTEMP)
70 CONTIMUE 4
IF (SIXTSW) WRITE (RESULT,230)
IF (SIXTSW) WRITE (CHART,Z230)

IF ( .MOT. SIXTSW)
+ L=1,35), XX

IF ( .MOT. SIXTSW)
+ L=1,5), XX

WRITE (RESULT,

WRITE
M= O
MTOTAL=N

FOR SIX TEMFERATURES:

INT < 24 = PROCESSIMG DOMNE. INT

HEX FAIR(S) FOR THE FF, FC, FE, AMD SFEED CASES AMD FRUOCESS ACCORDIMGLY.

FOR FIVE TEMPERATURES:
INT ¢ 22 =» FROCESSIMG
HEX PAIRS FOR
ACCORDINGLY .

DOMNE. INT
THE F¥F, FC, FE, AND

IF (IMT JLT. ((HTEMFSKD)

IGATE = O

110 K1 o= 151
B2 o= k1 o+t

0

i, 2 ARE [HDICES OF MEXT PALR

aF

G0 TO
g 139

- = -
12 TE0

2y G0

IF
IF

.GT.

2

(K2 + 2

CIGNTE

It1c11y =
IM{1Z) =
IM(1Ty -

IMCLay =

(M E G B
CHAD
CHEL
CHMZ 29

oYY
-

I

F RO
HEY

F T
DIGITS FEFRESEMT

=~ RE FCUNG,
=

S SRE

120 CoLkle FIMNDST (CH, 12,
IF i WJME. @)y WRITE
FLGET=FL.GCT+1
FLMGE (FLGCT ) =1
FLGEIM=FLEGCT+1
FLAGSTFLGCITY =&

N o= 2

11,

T

FET 2,
et

WRITE
LRITE

(RESULT, &

{CHAFT, 2900

BooTe 0
15¢ Akl FINDRST (CH,
IF (M JME. O
FLGCT=FLECT+1

WRITE

I EEUE AP i W

(RESULT, 230)

37

i da

S530)

(CHOART, 330)

HEX

20.) RTEMP=(0.82472Z%RTEMP)+0. 4184
RTEMP=(0.S12S4XRTEMP) +28.847

(IMN(L),L=1,10), ITEMP
CIMC(LY ,L=1,10),

ITEMP
(IN(LY ,L=1,10),

(IM(L) L=1,10),

P21 = CHECE REMAINING

¢ 22 = CHECK REMAIMIMNG

SFEED CASES AMND FROCESS

+ 12)) G0 TO T30

CIGITS It “CH".

THIER THHD nlExT

D.oaturt FOIMT.

LFMSH,
(BUFFER

SR RTA:
ST, Imly

[FMSH, 2170)
(BUFFERCLY . I=1,0)

(ITEMP (L),

(ITEMP (L),

(IMNT-22)

(INT-20
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 FCSW = FCSW+1 -
FLAGS (FLGCT) =N
FLGCT=FLGCT+1
FLAGS (FLGCT)=5
N = 0

WRITE (RESULT,310)
WRITE (CHART, 310)

G0 TO *0
170 CALL FINDST(CH, K2, "FE", 2, K1, IFMSH, %1%0)

IH = IFMSH
IM(11) = CH(IH) |

IMC(L2) = CH{IH + 1)
IM(13Z) = CHOIH + 2)
IN{(14) = CH(IH + )

IF (¢ JME. O WRITE (RESULT.Z259) (BUFFER(I),I=1,M)

WRITE (CHART,33Z) (IML) L=11,1%)
DETERMIMNE FE CODE

FLECT=FLGCT +1

FLAGS (FLGECT) =N

CALL FINDST (CH K2 +Z, 700", 2, K1 +2, IFHD, %1 74)
FLGCT=FLGCT+1 '

FLABS (FLGCT) =1

GO TO 183

171 CALL FINDST(CH,ED+2, "ORT, 2, K1 r2, IFND, 2176
FLECT=FLGCT v 1
FLAGS (FLOCT ) =2
GO TO 185

L76 CALL FIMDST (CH, Des, " 00 2 0 20, TFHG, 8180
FLOCT=FLGOT+1
FLAGE (FLGDTY =3

GOOTY 18E

18D Call, FIMNDET

AR AL 0 S VEI ] S AR RN

195 M o= o
WRITE (RESULT,Z70) (1ML L=l1, 140
IGATE = 1
GO TO 21

186 WRITE (RESULT, 230

SENE FIRST PATR OF SEEED UL TE TR BE COHVERTED

L7 Cnbkl CORTMe GoH. B, oy Ty, [T
SFEED - ITL # s ¢ ITC

I dITr .GT. o)y GO oTo Lo

SERD SECOMD FnhlikR OF SFEEDL OVTE TO BE COMVERTED.
IT MUST BE CHECHED FCR THE "8 FRORBLEM

FIRST FPLACE OF SECOMD Fali GETS CUV OFF WHEMN CONVERTIMNG MAMNUALLY.

BUT FIRST,

EXAMELE: 20 B o= QoielCes0 L1100 = 0000110100 = 1300,
COMNTHWO GIVES (0128 v t1lvis 1)/ = 435, enAD MEWS.
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C SOLUTIOM: CHAMGE B4 TO THE EQUIYVALENT 24 = 00110100 => 13,0.

c
CALL COMFIX(CH, Kt + 2, K1 + 3, ITL, IT)
SFEED = (SPEED%128 + ITi%1s + ITZ) / 4

WRITE SFEED TO STRIP CHART

oaon

IFIXED=(SPEED+1.3)
IF (IFIXED .GT. 81) IFIXEC=81
PT(IFIXED)=AST

T WRITE(CHART, IZ1) SFEED,FT

O

FTCOIFIXED) =RILNK

REFEAT DATE AMD TIME AFTER 2CTH AND 40TH SFEED SO THAT
THERE IS ALWAYS AM.IDENTIFIER SHOWING QM THE SCREEHM.

oGoon

IF (M EQ. 19 J0OR. M JEQ. Z2)
+ t‘-JF.'ITE’Cl-'lAF'T..Z"JU‘"IN’L)..L Le12

LRITE SFEED TO DUFFF—R FOR WRITIMG TO RESULT AMD FOST LATER

cono

N=hi+ 1

BUFFER (N) =SFEED

IF (NTOTAL+1 .GT. &0) GO TQ 214
MTOTAL=NTOTAL+1

FOSTEF (NTOTAL) =SFEED

210 K1 = 11 o+ 2
GO TO 110
OEMAT STATEMENTS
149
HTA,121 0
I!.nt 1214

FORMAT (7 -7, T(201,1X, 1AL, &
5 FORMAT ¢ ".“nl.AA 1L, 2K, !ul ¢
FORMAT (7 7,20 CTAL 2K, AL, S
215 FORMAT (7 °
FORMAT (7 °
D FORMAT 21,201
FORMOT (0 7, 7 Ry und FE DORE
FORMAT (7 ¢, “dsdgs PR FIELD SH
FORMAT (7 7, T hddn CALIED MODE RS
DFQRMOT (77, TR0 Yo W0l. SIT, A4
FORMAT (7 7 F
FORMAT (28Y,201%, 201

THER SAVE L. ST BTATUS OF

C HRITE FIMAL SFEED COUNTS 1O FLAES
SOF RIEXT MINUTE S [DEMHTIFICATION

C Cak COMN/OFF URBANSRURGL STATUZ F

IS0 FLOCT=FLGLT+1
FLAGS (FLECT) =N

DO T&0 I=1,11,2
IF(FLAGS (1) L. 1 Lanh. FMLass bk
&0 COMTIMUE

ﬁ

G ENVEFL=FLAES I

C WRITE wESULT AMND FCST

IF r JMNE. ©) WRITE (RESULT.ZS50) (BUFFER(LD) . I=1,M
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USER DESIRES HOT STARTS ONLY, AND DATA IS COLD
IF (HOTCOL .EQ. HOT .AND. START .NE. 1) GO TO S00

USER DESIRES COLD START ONLY, AND DATA IS HOT
IF (HOTCOL EQ} COLD .AND. START .NE. 2) GO TO S00

Ty _.»

__a‘

0K, NOW SAFE TUF“DD:ON SECOMDS IN SFEED AND ACCEL BANDS

c
C
c

DO 450 I=1, 8
ISPEED(I)=ISFEED (I)+TSPD (1)
CSPEED(I)=CSFEED(I)+TSFD(I)
450 CONTINUE

9]

DO 460 I=1,23
IACCEL (1) =IACCEL {I)+TACC(I)
CACCEL (1) =CACCEL (1) +TACC{D)
460 CONTINUE

c
DO 480 I=1,8
D 470 J= 1,23
IMATRX(J, D) =IMATRX (J, 1) +TMTX (J, 1)
CMATRX(J, 1) =CMATEX(J, 1) +TMTX (J, I)
479 CONTINUE
480 CONTIMUE
c
ISUM=ISUM+SEC (1)
CSUM=CSUM+SEC (1)
- €
T EMD OF READIMG/SUMMING

SO0 COMTIMUE

c
C 0G0 GET MORE DATA
€
60 TO I00
C
C FINALLY, COME EEADIMG ALL DATA
-
M CALL FINCAL (OO, TSFEED, [ACCEL, IMATRY, TSUM)
Lol FIMSAL CUEUM L DSPEES, CACCIL, CHATRY, CEUMD
SO TO TEY
C
C  READ ERROR
POO WRITE (MSIME, 710 LOAN. BATT. TIIFHG L CTIME (1)
1O FORMAT (707, "0OH MO RESD LEROR QM LGAN T, 1S,
- 2o VEX Dav T LI,
+ I FIME LIS,
v RN PROLE FUMBER T, 17
50 TD 299
G
€ EARLY EQF
C : :
BOC WRTTE (MSTHKE, G100 LOAL DO 1, TIME (1Y TRIFHO (L)
210 FORMAT 0! GHORMO RIS LTED EDF GR LonN L IS,
I g HEY DY L 1T,
b ST ‘ TIME 15,
s S TIIE MUMEBER 7, LT
C

209 STOF
END
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SUBROUTINE INIT (SHORT,LONG, BOX,5UM)

THIS SUBROUTINE ZEROES OQUT ALL RUMNING SUMS

10

IO

40

INTEGER SHORT(8),LONG(2Z),EROX(23Z,8),5UM

Do 10 I=1,89

SHORT(I) =0
COMNTIMNUE

DO 20 I=1,23
LONG (1) =0
CONT INUE

Da 40 I=1,23
DO IO J=1,8
BOX(I,J)=0
COMT IMUE
COMT IMUE

SUM=0Q

RETUMH
ErD
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SUBROUTINE LINIT (OLOAN, IRTN)
S SUBROUTINE INITIALIZES THE LOAN MUMEER

INTEGER OLOAN

INTEGER TRFIN,SFDIM,MSOURC, MSIMK, DEBUG,SFDOUT, ACCOUT,MTXOUT
COMMOM 10/ TRFIM,SFDIMN,MSOURC,MSINE,DERUG,SFDOUT, i\tCUUT s MTXOUT

IRTN=0

READ (TRFIN, 100, END=80C,ERR=700) OLOAN

100

700
Tio

B0

310
}.

FORMAT (88X, IS)
EACKSFACE TRFIN
RETURM

IRTMN=10

WRITE(MSIME,710)

FORMAT ("0, "READ ERROR TRYIMG TO IMNITIALIZE LOANMN.7,
ST T TCHECE, THAT THE TRIF FILE IS ATTACHED 107,
ST T, THE TZORRECT I/0 UNMIT NMNUMBERT)

RETURM

IRTH=10
WRITE (MSIME,310) : ,
FORMAT (707 "UMNEAFECTED EOQF TRV ING TO INITIG [ZE LOAM. T,

"L UCHECE THAT THE TRIF FILE (3 ATUACHED 107,
ST LU THE CORRECT 1.0 UMIT HUMBER S
FE TURM
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SUBROUT INE. PROMPT .
C THIS ROUTINE PROMPTS USER FOR THE RUN OPTIONS

INTEGERX2 DEFALT,PARTIC,URBRUR,HOTCOL
INTEGERXZ YES,MNO,DAY, TRIP, URBAM, RURAL,ALL,HOT,COLD

INTEGER TRFIM,SFDIM,MSOQURC,MSIMK, DEBUG, SFDOUT,ACCOUT ,MTXOUT
COMMOMN 10/ TRPIM,SFDIM, MSOURC.MSIMK,DEBUG, SFROUT, F\CCQUT, MT.XOUT

COMMON /OFTICM/ DEFALT,FARTIC,UREBRUR,HQTCAL
COMMOM WORDS/, YES,MO,DAY, TRIF,URBAM,RURAL,ALL,HOT,C0LD

0oo0on

10 WRITE (MSIMK, 100)

100 FORMAT (707, "v0OU ARE IN THE DCS.S5-SFEEDS FROGRAM. °,
: ST T WU THE FOLLOWING ARE DEFAULT YALUES:

T tt. COMPFLETE FARTICIFAMT DAYS OMLY®,

T T2 URBAM AMD RURAL TRIFPST,

T, TI.  HOT aND COLD STARTST,

TR LTEO VOU WIEH TO TAKE THE DEFAULT? (YE/MNOY: ™)

T+ T+ + 4+

O

FREAD (MECURC, 110 DEFALT
110 FORMAT (A2

IF (DEFALT JEO. VEB)Y GO

IF CDEFGLT JrEE. HOY» G0

’

0

120 WRITE (ME k. 120
LI PG OO T V0U MUST B0 SNSKWER  THE FOLLOWING ©
: AR £

1. SOMPLETD DaRTISIPANT Dovs ol

3 coonT CF PARTLLIEAHT O VRIPS HGRE
-
L FOARTIO
. DAY LalD. PARTIC JHE. TR ISR
-

LY WIRITE (MEIMNE, 130
LEG FoRMaT oo,
i ST, T2 URDAr, Faafioas, G skt TRIFET URSRUC a0 7

TEALD (MSOURC, 110 UREMUR
LFO(URERUR JrE. URBAOHD OO HD. URDZIRUR JHE. URSL ok,
*+ URERURE JrE. okl Go T L

160 WRITE GRS THE, L7
170 FORMAT (00,
b ST, UIL 0 MOT. 20LO. OR ALL STERTSET  (HOSCOSAL:
FEND (ME0URC, 110 HOTCOL
[F (HOTZOL JHE. MOT .AHS. MUTSOL JRE. COLD . ARD.
+ HOTCOL .HE. ALL) 50 7o 1o

IF FORTIC JEC. DAY Lorln. uhpiy (800 okl oaMD.
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7§ HOTCOL .EQ. ALL) WRITE (MSINK,180)
A 1ac>roanart’o' ’YOU HAVE JUST SELECTED ALL DEFAULT YALUES.*

¥ / * 7 ’MEXT TIME JUST ANSWER "YES" TO THE FIRST QUESTION!?)
RETURN

C ASSIGN DEFAULE VALUES
c ‘-:',;'-:;;

300 PARTIC=DAY .’
URBRUR=ALL
HOTCOL=ALL
RETURN
EMD
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SUBROUTINE CHECK (DATE,TRIFNG,DAYTR,TIME,SEC, IRTMN)

- THIS SUBROUTINEQEGKES SURE THAT THE IMFORMATION FROM THE TRIP

FILE MATCHES THE‘INFORHATION IN - THE SFEEDS FILE.

INTEGER DATE(2), TRIPND(").DAYTR(") TIME(2) ,SEC(2)
INTEGER IRTN

INTEGER TRFIM,SFDIN,MSQURC,MSIMK,DERUG, SPDOUT,ACCOUT,MTXOUT

coMMOM /107 TRFPIM,SFDIN,MSOURC, MSINK, DEBUG,SFDOUT, ACCOUT,MTXOUT

IRTM=0

IF (DATE(1) LEQ. DATE () -AND. TRIFNOC(L) EQ. TRIFNO(2) .AND.

+ DAYTR (1) .EQ. DAYTR(Z) .AND. TIME(1) LEQ.  TIME(2) « AND.,
+ SEC(1) .EQ. SEC(2)) RETURN

IF HERE, DATA IM TRIF AMD SFEED FILES IS IM WROMG OQORDER
IRTMN=10Q
WRITEMSINE, 1M DATE (L ,CATE(Z) , TRIPMO(1) , TRIFMNO(2? ,DAYTR (1) ,DAYTR(2),

+ : T[NE(lﬁ_flML’ﬁ),ahL’l} SEC(Z: _
210 FDPHHT( T.TOH MO THIE FROGRAM HONS ROMEBED BECAUSE THE®,

+ ’,*Dme IM THE TRIF AMD SFEED FILEZ DOES MNOT MATCH.®
+ . ’,‘cwccr THE ORDER OF ENCH FILE.

* ST HERE ARE SGME CLUES: T,

v oo e L FILE VALUE SPEED FILE VALUE®,
' ST Y HUMBER N Coe, Ié,
1 S TR HUMBCT: S ", 1&,
- TLUOAYE TREE HUMEER R O :, 1o,
b CLOTIME AT BTART EP S : 16,
- LER IH SEC S ", 157

RETURN
ErHD
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SUBROUTINE FINCAL (NUM,SPEED,ACCEL,MATRX, SUM)
C SUBROUTINE TO CALCULATE AND_PRINT OUT THE FIMNAL RESULS

INTEGER NUM,SPEED (8),ACCEL (23) ,MATRX (2Z,8),SUM

INMTEGER TRPIN,SFDIN,MSOURC,MSINK ,DEBUG,SFDOUT,ACCOUT,MTXOUT

REAL SFDFR(B)

FEAL ACCFR(ZI)

REAL MATFR(ZI,8)

CQMMDN /10/ TRPIN,SPDIN,MSDURC,MSINH,DEBUG,SPDDUT,QCCDUT,MTXDUT
c bEBUG HERE

NRITE(DEBUG,f)NUM,(SPEED(I),I=1,8),SUM
1 FORMAT(IS,8I7,I10)

CHECK HERE FOR DIVIDE BY ZERO

aonn

IF (BUM .EQ. D) GO TO 800

.00

QK, SAFE T0O DIVIDE

DY 100 I=i . 3
SFPDFR (1) =FLOAT (SPEED (1} SUM
100 COMNTINUE

Do 200 I=1,27
. ACCFR (1Y =FLOAT (ACCEL < [ >, 5UM
200 COMTINUE

DO A Ll 0T
i Ju

MOTFR DL 3 =FLOGT 1 VRS O T, 00 1, o UM

COMT IMGE

COMHT ITUE

C NG FRINT QUT THEZE FRACTIOMS

WRITE(SFDOUT, 4SS0 MUM, (DFCTR LDy 0 1—1 .87
150 FORMAT(IS,8F10.3)

i

WRITE (ACCOUT .. SED) MM, alCFR Ty, IT=1,22)
LS FORMAT (IS5, 22F140.2)

DD 70 I=1,01Z%
WERTITE (MO sSnlme nTH oLy Jy o J=10 080
LS FORMAT (IS, 8F10.5:
SO0 COMTIMNUE

RE"

.

URH

oG
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800 WRITE (MSINK,810)NUM
810 FORMAT(’0’,”NO TRIPS OCCURRED WITH THESE CHARACTERISTICS’,

+ /7 7, "IN LOAN NUMBER ", 13,
+ VAR I 3 QUTPUT FILES MAY HAVE "HOLES"?®)
RETURN . ‘

END
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o

PN SPDIN, MSOURC, MS INK , DEBUG, SPDOUT,, ACCOUT ,MTXOUT

INTEGER®Z2 DEFALT,PARTIC,URBRUR,HOTCOL
INTEGER¥2 YES,NO,DAY,TRIP,URBAN,RURAL,ALL,HOT,COLD
C
coMMOM /107 TRPIM,SFDIN,MSOURC,MSIMK,DEBUG, SFDOUT,ACCOUT,MTXOUT
COMMON /OPTION/ DEFALT,FARTIC,URERUR,HOTCQOL
COMMON /WORDS/ YES,MNO,DAY,TRIP,URBAM,RURAL,ALL,HOT,COLD
C .
DATA TRPIN /2/, SPDIM /I., MSOURC /S5/, MSINK &/,
+ DEBUG /7/, SFDOUT /S./, ACCOUT /2/, MTXOUT 10/
c _
DATA YES /°YE"/, NO /°nMO°/, DAY /°DA°/, TRIP /"TR"/,
+ URBAM /°UR'/, RURAL /'RU/, ALL /AL /,
_ + HOT /°HO'/, COLD /°CO"/
C
C
c

END



IF (FCSW .LT. 1)

IF (SIXTSW) UWRITE(FPQST

GO TO
IF (FCSW .EQ. 1) GOQ TO

IF (.NOT. SIXTSW)
+WRITE(FOST,240) (IN(I) ,I=1,10) , (ITEMP(I),I=1,5) XX.FLAGS

IF(NTOTAL .EQ. O)

Li=1
L2=0

DO 262 K=2,12,2

L2=L2+FLAGS (K

IF (FLABS (K}
Li=L2+1
262 COMTINUE
GO TO ITO

365 FCSW=FCSU+1

I70 RETURM
EMD

)
HME.

GO 70

)

A 64

370
365

f23D) (INMI) , I=1,10) , ITEMP,FLAGS

70

WRITE(FOST, 243) (FOSTEBF (1), I=L1, L2
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SUBROUTINE COMTWO(CH, C1, CZ, MNi, NI

COMNVERT TWO HEX DIGITS TO DECIMAL.

10

+

LOGICAL¥L ARRI(146), CH((&L0Q)
INTEGER Ct, C2, CHFND

DATA ARR /707, "1*, "2, *37 . T4, tEr . g
:'El." ac:-’ "D’, E;‘. -

ML = ~10000

M2 = -10000

CALL FIMDC(ARR, 18, CH(C1), 1. 1, M1, CHFMD,

ML o= ML - 1

CALL FIMDC(ARR, 16, CHICZY, 1, 1, N2, CHFMD,

M2 = ME - L S

FETURN

EMD

Ei ]
4 *

210

L1

LN ]
37,
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SUBROUTIMNE CONFIX(CH, CH1, CH2, DEC1, DECZ)

SOLUTION TO THE ’RB’ FPROBLEM IN THE FIRST CHARACTER OF SECOMD SFEED

FAIR.

-RANGE 8 TO F (HEX).

10

-+

FORMULA IN MAIN DUOES NOT WORK

CORRECTLY

LOGICALX1 ALL(1&6), FROBLM(8), CH(S00)

INTEGER CH!, CHI, CHFND, DEC1, CECZ

DATA ALL /07, *17,
. :E‘s’ :Cs! :'D.v’
DATA FROBLM /787,

DEC1 = ~--1GQQQ
DEC2 = --10009

* Qe

3oy e ]
<. -

’:1."

.-E1’ TET
. :"_B.'

s AT,

.

e
]

"C", "D’, .'E.-,

CaLL FIMDC(FROELM, 8, CH(CHI); i, 1, DECt, CHFMD, %1C)

DECt = DEC1 - 1
GO TO ZO

CALL FIMDC (ALL, 1é&,
DECt1 = DECL ~ 1

CH(CHL) ,

1,

1,

DEC1,

CHFMD,

230

CALL FIMDC(ALL, 16, CHACH2Y, 1, 1, DEC2, CHFND, %50)

DECZ = DECZ ~ 1

RETURM
ErD

IF FIRST CHARACTER 1S

IN



0O oooaon

O

0

]

rFrola’

=

A 67

BLOCK DATA

cCOMMON /10/ ASK, AMSWER, HEX, RESULT, FOST, CHART

COMMON /BEGIN/ FCSW
COMMON /LOGIC/ SIXTSW
COMMON /GRAFHM/ AST, BLNE, PT

IMTEGER ASK, AMSWER, HEX, RESULT. FOST, CHART

- INTEGER FCSW

-+

LOGICALXx1 SIXTSW
LOGICALX1 AST, BLMK, FT(81)

DATA ASK /&7, NNSWER /S/, HEX 74/, RESULT /77
: CHART /9

DATA FCSW 0O/

DATA SIXTSW / .TRUE. /

DATA AST /7 %7/, BLMNE

EMD

. FOST s8/,
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0CS.SCAN
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0CS.S-SCAN IS A DATA-VERIFICATIOM FROGRAM FOR USE ON
¥XX.FLAGS BEFORE RUNNIMG THE STATS FROGRAM.

THIS PROGRAM READS THE FLAGS FILE IMN A MANMNER SIMILAR

TO THE STATS PROGRAM. IF A READ--ERROR OCCURS, THE
FROGRAM WILL WRITE A WARMNING MESSAGE TO THE ERROR FILE
AND MAKE AN ATTEMPT TO RE-READ THE LIMNE WITH A DIFFERENT
FORMAT. THERE ARE OMLY TWO DATA FORMATS ASSOCIATED WITH
THE FLAGS DATA.

THE FROGRAM WILL CHECK THE FOLLOWING DAT@:

cay SHOULD BE SAME AS FREVIOUS DAY EXCEFT AT MIDNIGHT

HOUR SHOULD BE SAME Ag FREVIOUS HOQUR EXCEPT ON THE HOUR

MIMNUTE SHOULD ERE FREVIQUS+1 EXCEFRT WHEM CAR OFF MORE THAN
EIGHT HAOURS

IDCODE SHOULD BE SAME &5 FREVIOUS IDCODE THROUGHOUT ENTIRE FILE

TQ CHECKE FOR MISSING SFEEDS NMND TEMFERATURES, THE FROGRAM
WILL CHECK THE CHANGE IM SFEEDS AMD TEMFERATURES:

SFEED CHAMGE SHOULD EE LESS THOM 7.0 MPH/SEC
TEMF CHAMGE SHQOULD EE LESS THAM 19.0 DEGREES/IMIM

I/0 ASSIGMMENTS

MMEMOMIC . UMIT # CILE ASSIGHMMENT FURFOSE
INFUT 1 - LHMUT FILE
MESSNG i o QUTRUT FILE

SEE PHDCP&H OCS.S-8TATE MO DETAILED EXFLLAMNATION OF THE
THEORY CF THE FLAGS. THIS PROGEAM WL USE MOST AZSUMFTIOMNS
AGCE I OCE.S-5STATS Al FTHE SaME GEMERAGL STRUCTURE. - ZOME

OF THE EXTRO PROVISIOMEG vl TR STATS ARE MNOT HER E (EXAMPLE:
LI TyYy OFom OR s TE SRGTURES 15 HOT HERE- THIS WILL
WORED ORI O P ITLES WITH & TEMPERGTURES.

J]
/

MATN PROGRAM STRUCTURE:

READ NTEMPS (FROMPTL ¢ | ORGET MIEMPG)
READ FIRST MIMUTE'S (L <ECORD
IMITIALIZE ODAY,DUGLE . uMItl, D15 (O=0LD)
DETERMIMNE STATUS OF Lo -
CHECH FOR STATUS CHAMGE [HSIDE
1 ("

RET MIMUTE
IF CaR 1S oM, Gkl -2kl 70 (-

[l
HECH, SFEEDRS
READ MEAT MINUTE?S D =00Re
CHEZE DAY HOUR MIM, (U, TEMRFS AGalMNs OLD VERSIONS
CHECH FOR ETATUS ChialluE BETWEEM MINUTES
[F CAR 1€ 0OM, CalL couuM o CHECE SFEEDS
CHECE FOR STATUS CHNMGE IMSIDE THIS MIMUTE
CET AMOTHER D RECURD

FLAGS FILE FROM FREFAR
EREOR/WARNING MESSAGES



A 70

03-07-84: MARY KAY MELICK. MODIFIED SUBROUTINE CAROFF TQ FIX

c . .
c BU.FHHENﬁTRIPS CONMTIMUE DURING MIDNIGHT. DISCOVERED
c WETHs OHID DATA #3122, NOTE: THIS ROUTINE WAS EMNTIRELY
Cc RESTRUCTURED.
c .
C
c )
C SINCE THE RECORDING DEVICE OMLY RECORDS EVERY 20 MIMNUTES AFTER
C THE CAR HAS BEEM OFF FOR 8 HOURS, OFFCT(MINS) MUST BE CALCULATED
C INSTEAD OF SIMFLY IMCREMEMNTED.
€ ALSO, MUST CHECK FOR "ON THE HOUR" AND MIDNIGHT DISCONTINUITIES.
c
INTEGER DAY, TIME
INTEGER QFFCT,DIFF,OLDTIM v
INTEGER FOST,DAYLG, TRIFLG,STOFLG, SFEDLG, TEMFLG, OMOFLG
INTEGER SAVDAY,DAYTRP,COMFL, TYFPECT(2) ,STRTCT (2)
c .
REAL. DAYDIS
Cc
LOGICALXx1 HOT
] LAQGICALX1 MIDMNIT
c
(i
comMor 10/ FOST,DAYILG, TRIFLG,STOFLG, SFEDLG, TEMPLG, ONOFLG
COMMON JOFFMIM/ OFFCT
coMMoN SIDAYT. SaAVDAY,CAVTIRF, COMPL, TYFECT,STRTCT
COMMON “RDAYT. DAYDIS
COMMOMN JOMTYFE., HOT
coMmMOM JLMIDNT., MIDNMIT
C
C
C
WRITE(OQOMNOFLG, 1) TIME
10 FORMAT (T ", "Chlk QFF 7, 14)
c
L SFECIAL HANDLIMG FOR MIDMIGHT DURIMNG o CARQFF FERIOD .UR.
C  THE FIR3T CARQFF MIMUTE AFTER MIDMIGHT OCCURRED CURING
C THE LAST TRIF.
=20 IF (TIME .ME. O .AMD. (.MNOT. MIDNIT}) G0 TO I
C
c CWRITE QUT DAY TOTALS AT MICMIGHT
C
LCAYDIS=DAYDIS/1&09.Z24
c
WRITE (DAYLG. 227 COMPL, SNV DAY, DAYTRF, TYFECT ., STRTCT, DAYDIS
22 FORMAT(814,F10,.22 '
c
MIDMNIT=.FALEE.
c
= ZEROQ QUT LAY TOTALS
DAYTRF=0O
Cc

0O 24 I=1,3
TYFPECT (1) =0



aoaon

ocooon

.n\»

2" 24 CONT ENUE ATl

DO 26 I=1,2
STRTCT(I1)=0
25 CONTINUE

DAYDIS=0.8%= . °
COMPL=1 B 7
SAVDAY=DAY:

CHECK THAT THIS IS MNOT THE FIRST MINUTE OF A CAROFF FERIOD

IF (OFFCT .EQ. Q) GO TO SO
OFFCT=0FFCT+2340-0LDTIM
GO0 TO 40

TIME MOT MIDNIGHT. CHECK FOR HOUR CHANGEOVER AND 20 MIMUTE

FROBLEMS BEFORE INCREMENTING OFFCT.

BUT FIRST, CHECK THAT THIS IS MNOT THE FIRST MIMNUTE OF A CAROFF FPERIOD

30 IF (OFFCT .EQ. ©) GO TO SO
DIFF=TIME-QLDTIM
IF (DIFF .GT. 20) DIFF=DIFF-40
OFFCT=0FFCT+DIFF

40 IF (QFFCT .GE. 380) HOT=.FALSE.
OLDTIM=TIME

RETURNM

SFECIAL HAMDLIMG FOR FIRST MIMUTE DURING CAROFF FERIOD

S0 OFFCT=0FFCT+1
OLDTIM=TIME
RETURM
EMD
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INTEGER DAY, TIME,OLDST,J,ONCT, TRIFCT

INTEGER FLAGS(12)

INTEGER FPOST,DAYLG, TRIFLG,STOFLG,SPEDLG, TEMPLG, ONOFLG
INTEGER OFFCT

LOGICALX1 HOT

DIMENSION FORGET {&0)

COMMON /I10/ POST,DAYLG, TRIFLG,STOPLG,SPEDLG, TEMFLG.OMNOFLG
COMMON /STATUS/ FLAGS

COMMON /OFFMIN/ OFFCT

COMMOM /OMTYFE/ HOT

IF (FLAGS(J) .GT. OLDST) GO TO 30

IF (FLAGS(J) .LT. OLDST)
+CALL CARON (DAY, TIME,FLAGS (J+1),0MCT, TRIFCT,OLDST)
RETURN

COMPUTE LAST CAROMN STATS

c
c
c
c

S0 IF(FLAGS(J+1) .EQ. ©) GO TO 80

O

JI=FLAGS (J+1)
READ (FOST. 70) (FORGET (1), I=1,JJ)
70 FORMAT(F&.1,19F5.1)

0

80 ChALL STATOM(OLLST)

RESET OM AMND OFF COUNTERS

coG

DHET=0
OFFCT=0
HOT= . TRUE.

G

Cabl., CARCFF (Do, TIME:

FLE TR
EMD



20

S0

INTEGER DéWEEIME,OLDST,ONCT, TRIPCT

INTEGER PORF;DAYLG, TRIPLG, STOPLG, SPEDLG, TEMPLG, ONOFLG
INTEGER FLASS(12)

LOGICAL¥1 COMBIN

COMMON /10/ POST,DAYLG,TRIPLG,STOPLG,SFEDLG, TEMPLG,ONOFLEG
COMMON /STATUS/ FLAGS

COMMON /COMBO/ COMBIN

COMBIN=. TRUE.

IF (FLAGS(K) .GT. OQLDST) GO 70 SO
WRITE (ONOFLG, 20)
FORMAT (* ", RURAL TO URBAN CHANGE’)

GO TO 70

WRITE (OMNOFLG, 60)

60 FORMAT (" *, URBAN TO RURAL CHAMGE®)

70 IF (FLAGS(K) .EQ. 1 .0OR. FLAGS(K) .EQ. )

+ CALL CAROMN(DAY, TIME,FLAGS (K+1) ,0ONCT, TRIFCT,OLDST)

IF (FLAGS(K) .EQ. 2 .0R. FLAGS(EK) .EQ. 4)

+ CaLL CARQOFF (DAY, TIME)

OLDST=FLAGS (k)
RETURN ‘
EMD
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BLOCK DATA

1,

COMMON / TORE PO8T, DAYLG, TRIFLG, STOFLG, SPEDLG, TEMPLG, ONOFLG
common /SIS FLAGS :

COMMON /10W$TX SAVDAY,DAYTRF,COMPL, TYPECT,STRTCT

COMMON /RDAY®/# DAYDIS

COMMON /LMIDNT/ MIDNIT

INTEGER FOST,DAYLG, TRIFLG, STOFLG,SFEDLG, TEMPLG, ONOFLG
INTEGER FLAGS(12)

INTEGER SAYDAY,DAYTRF,COMPL, TYFECT (3) ,STRTCT (D)

REAL DAYDIS

LOGICAL¥Y MIDNIT

DATA FPOST /2/, DAYLG /Z/, TRIFLG /4/, STOFLG /7/
DATA SPEDLG /8/, TEMFLG 9/, ONOFLG 710/

DATA FLAGS /12%0/ .

DATA SAVDAY /O/, DAYTRF 0/, COMFL /O/,

' TYFECT /32%0/, STRTCT /2%x0/

DATA DAYDIS /0.0/

DATA MIDNIT /.FALSE./

+

END
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

VOV DWN =~

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁoﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁhﬁﬁﬁﬁﬁﬁ(‘)ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

OCS.S-STATS IS THE 2 PROCESSOR FOR OCSDATA AFTER 1T HAS BEEN
THROUGH THE TRANSCRIPTION PROGRAM. THE TRANSCRIPTION
PROGRAM QUTPUT USED BY THIS PROGRAM IS ESSENTIALLY THE SAME

AS THE PAGEPRINTER OUTPUY SAVED AS FINALIZEU; HOWEVER, THERE IS

AN ADDITIONAL FIELD APPENDED TO THE MINUIE 1DENTIFICATION

LINE--THE FLAGS FIELD. ALSO, THE SPEEDS ARE IN BLOCKS OF 3 BY 20.
IF THERE ARE TWO SEPARATE CARON PERIODS DURING A MINUTE, THE SPEEDS
BLOCKS BEGIN AGAIN IN POSITION 1, NEXT LINE.

STRATEGY OF FLAGS: )

FLAGS(1)-FLAGS(12) CONTAIN INFORMATION TO READ SPEED DATA

(IF PRESENT) OR GO DIRECTLY TO NEXT MINUTE IF NO SPEEDS.
FLAGS(1),(3),(5),(7),(9),(11) CONTAIN INFORMATION ON DRIVING STATUS

1.E. CAR ON/OFF: URBAN/RURAL. FLAGS(2),(4).(6),(81),.(10),(12) CONTAIN

THE NUMBER OF SPEEDS TO BE READ (IF THE CAR 1S ON).

SBM NOTE: This program could have been improved it the "t lags”
used a 2 X 6 matrix rather than a ¥ X 12 mateix
with oud and even values. This would have improved
program efficiency because iteration could have been
implemented easier., This is one feature that makes
this program such a tacky one to follow. This would
also make it easier for all programmers and others
that may look at this code. The purpose of ‘this
message is for remembering this when the next 0CS
project is undertaken using higher-tech equipment
and hopefully a more efficient program as wel!.

1/0 UNIT ASSIGNMENTS:

. FILE

UNIT # FILE ASSIGNMENT PURPOSE | ' MAME
2 < INPUT FILE > DATA FILE WITH FLAGS FLAGS
3 < OQUTPUT FILE > DAY STATISTICS ~DAY
4 < QUTPUT FILE > TRIP STATISTICS ~TRIP
6 < QUTPUT FILE > SPEED/ACCEL BANDS ~CMP
7 < OUTPUT FILE > STOP STATISTICS ~sT0P
8 < QUTPUT FILE > SPEED/ACCEL BANDS ~BAND
9 < QUTPUT FILE > TEMPERATURES FOR PLOTTING ~TEMP
10 < QUTPUT FILE > ERROR CHECKING FILE ~DIAG

SPECIFICALLY:

NUMERIC MEANING

1 CAR ON--URBAN
2 CAR OFF--URBAN
3 CAR ON--RURAL
4 : CAR OFF--RURAL

SOME TYPICAL EXAMPLES:
160 0 0 O O 0 O O
128 2 0O 117 0 O O
2 0 0 0 0 0O 0 0 o

oo
[oN=N=]
oooQ

Page



Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

60

116

ﬁﬁﬁ-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁnﬁﬁﬁﬁﬁnﬁf‘,ﬁﬁhﬁﬁﬁﬁO(')ﬁﬁﬁﬁﬁﬁﬁhﬁﬁﬁﬁﬁﬁﬁﬁnﬁﬁﬁﬁﬁﬁﬁﬁﬁr"l

151 2 + 0 0O O O O O O O
312 148 0 O O 0 0O O O O

SBM NOTE: The above set of numbers is a set of sample
input ltines, each containing 12 flags. The
even ones tell how many speeds to read in
as input on the next lines. It is important

to know how many speeds will be read in so the
data will be read corractly in a looped raoad
stataemant., The odd numbered flags tell the
car status as defined above. Each line represents
ong minute., If the stutus does not change within tho
minute, the unused flaygs are set to 0. It the slatus
does change within the minute, the next pair ot' flags
S tell the status. If the vehicle is off, no speeds
will be read in. The OFFTIME is then determined by
setting the totai number of points in the line to 60
and subtracting the number of speeds read. This is
fine when no more than 1 ‘off engine’ status, 2 aor 4,
is read on a given line. If there is greater than 1
off status on a given line, the first is set to 1 since
it had to use up at least one second and the second one
is given what’'s remaining of the 60 seconds on the
1ine. Also, note in the above sample flag lines, on
line 4, there is a number other than O associated with
the even numbered flag when the motor is off. This
number has .no real meaning and occurred as a result of
a hardware glitch in the testing. Perhaps as the speed
was about to be read, the status simultaneously
changed. These are rare occurrences. Such speed data
were kept in the input file, but are not used in the
calculations.

NOTE: IF CAR IS TURNED OFF ANYTIME DURING A MINUTE,
THE SPEEDS WILL NOT TOTAL 60.

TABLE OF POSSIBLE STATUS CHANGES (- MEANS IMPOSSIBLE COMBINATION)

) 2 3 4
|
URBAN ON |
1 X ON=>0FF URB=>RUR - |
] |
URB OFF i
2 OFF=>0N X - URB=>RUR |
: |
ON _ RUR |
3 RUR=>URB - X ON=>0FF |
|
OFF RUR |
4 - RUR=>URB OFF=>0N X |
!

THE WAY THAT THE FLAGS ARE SET UP MAKES DETERMINATION OF THE TYPE
OF STATUS CHANGE EASY. IF THE OIFFERENCE BETWEEN THE CURRENT
STATUS AND THE NEW ONE IS ONE (1), THE STATUS CHANGE IS AN ON-

Page
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Listinyg of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 tor CCld=SHYX

V17
s
119
120
121
122
123
124
125
126
127
128

129

130
131

132
133
134
135
136
137
138
139
140
141

142
143
144
145
146
147
148
149
150
151

152
153
154
155
156
157
158
159
160
161

162
163
164
165
166
167
168
169
170
171
172
173
174

ﬁﬁO_ﬁﬁﬁﬁf-ﬁﬁﬁﬁﬁOnﬁﬁOﬁ(‘)ﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁ-’7(\ﬁﬁﬁﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁ'ﬁﬁﬁﬂhﬁﬁﬁﬁ

OFF TYPE.
CHANGE IS

LOOP1:

01-04-84:

01-09-84:

03-07-84:

CONVERSELY, 1F THE DIFFERENCE 1S TWO (2), IFHE STATUS
AN URBAN-RURAIL TYPE.

MAIN PROGRAM LOGIC:
READ FIRST MINUTE‘S ID RECORD
DETERMINE STATUS
CALL CARON/CAROFF ACCORDINGLY

READ SECOND MINUTE’S ID RECORD

IF STATUS CHANGE BETWEEN MINUTE
THEN CALL ONOFF/URBRUR ACCORDINGLY
ELSE CALL CARON/CAROFF

IF STATUS CHANGE INSIDE MINUTE
THEN CALL ONOFF/URBRUR ACCORDINGLY
READ NEXT MINUTE'S ID RECORD

END LOOP1
REVISIONS FOLLOW:
I\-29"83:> MARY KAY MELICK. MODIFIED SUBROUTINE CARON TO FIX

BUG WHEN CAR IS TURNED ON DURING A MINUTE AND NO SPLEDS
FOLLOW UNTIL THE NEXT MINUTE--ALIAS N=0. DISCOVERED WITH
OHIO DATA #206.

MARY KAY MELICK.
BUG FOUND: IF CAR IS OFF FOR AN ENTIRE DAY, NO LINE FOR
THAT DAY APPEARED IN DAYLOG. DISCOVERED WITH
OHIO DATA #220.

REASON: | NO WRITE STATEMENTS IN SUBROUTINE CAROFF AT
THE CHECK FOR MIDNIGHT.,
SOLUTION: PUT WRITE STATEMENTS INTO SUBROUTINE CAROFF.

ALSO ADDED TWO NEW COMMON AREAS TO HANDLE
GETTING ALL NEEDED VARIABLES AROUND.
/IDAYT/ INTEGER DAY TOTALS
/RDAYT/ REAL DAY TOTALS

MARY KAY MELICK.
PROBLEM WITH VARIABLE STPERM (STOPS PER MILE). WHEN
DISTANCE IS VERY CLOSE TO ZERO, STOPS/MILE 1S
RIDICULOUSLY LARGE (OBVIOUSLY). NEW VARIABLE AVEDBS
(AVERAGE DISTANCEC BETWEEN STOPS) REPLACED STPERM AND
IS DEFINED AS FOLLOWS: .
IF STOPCT > 1 THEN AVEDBS=DISTNC/(STOPCT-1)
IF STOPCT = 1 THEN AVEDBS=DISTNC/STOPCT
DISCOVERED WITH OHIO DATA #220.

MARY KAY MELICK.

BUG FOUND: 1F TRIP BEGINS BEFORE MIDNIGHT AND ENDS AFTER
MIDNIGHT, ALL DAY TOTALS ARE ZERO FOR FIRST
DAY AND EVERYTHING ADDED ONTO THE NEXT DAY,
DISCOVERED WITH OHIO DATA #312.

REASON: . PROGRAM COULD ONLY DEAL PROPERLY WITH MID-
N1GHT IF CAR IS TURNED OFF.
SOLUTION: ADDED LOGICAL VARIABLE MIONIT IN COMMON AREA

/LMIDNT/ TO SUBROUTIHES CARON AND CAROFF,

Page
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Listing of OCS_STAT.FOR at

175
176
177
178
179
180
181
182
183
184
45
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
« 208
209
210
21
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

onnnononnnnnnnnnnnnnnnnnnnnnnnnnnonnnnnnnnnnnnnnnnnhnbnnno

11-01-84:

11-01-84:

STEVEN B.
BUG FOUND:

REASON:

SOLUTION:
STATUS:

STEVEN B.
BUG FOUND:

REASON:

SOLUTION:

13:12:38 on JUN 9, 1986 for CCid=SHYX

WHEN MIDNIGHT OCCURS DURING A TRIP, THE
VARIABLE MIDNIT IS SET TO .TRUE. IN SUBROUTINE
CARON. THE NEXT TIME THE CAR IS TURNED OFF
(END OF THIS TRIP) THE DAY TOTALS ARE WRITTEN
OUT AND ALL VARIABLES ARE REINITIALIZED FOR
THE NEXT (NOW CURRENT) DAY.

MICHLIN

SUBROUTINE SPDACC LOGIC IS OBSCURE AND

LIMITED TO SMALL BANDS. THE ENTIRE SPDACC
SUBROUTINE WILL BE COMPLETELY REWRITTEN ANVWAY
TO PUT SPEED BANDS IN ONE MPIH INTERVALS RATHER
THAN TEN. ALSO, THE ACCELERATION BANOS WILL
BE INCREMENTED BY .25 RATHER THAN .5, AS IT
TURNS QUT, EVEN THOUGH THE LOGIC OF THE FIRST
VERSION OF SPDACC APPEARS NONETHELESS CORRECT,
THERE WERE SOME POINTS THAT DUE TO ROUNDING
ERROR TEND TO BE OFIF BY ONE IN THE
ACCELERATION BANDS. THIS WAS DUE TO ROUNDING
ERROR. WHEN REAL NUMBER WERE ADDED TO RESULT
IN AN INTEGER, ROUNDING ERROR OCCURRED.

THIS OCCURRANCE WAS A SURPRISE, BUT WAS TESTED
AND IT WAS FOUND THAT ADDING .01 TO THE 51 IN
THE EQUATION SOLVED THE PROBLEM, EVEN THOUGH
THE NEW SPDACC ROUTINE DOESN‘'T USE THAT
0BSCURE, MORE EXPENSIVE METHOD.

TO GIVE GLEN ANOTHER PERSPECTIVE FOR HIS
REPORT. ’

REWRITE SPDACC SUBROUTINE WITH NEW ALGORITHM
AND CHANGE SPEED BAND INCREMENTS TO 1SEC AND

"ACCELERATION BAND INCREMENTS TO .25 M/H-S.

DONE . 11-06-84

MICHLIN

IF THE CAR IS5 TURNED OFF AND BACK ON WITHIN

A GIVEN MINUTES TIME, SOME TIME MAY BE
ATTRIBUTED TO THE PREVIQUS MINUTE AND SOME

TO THE NEXT MINUTE. WHAT TO DO SUCH WITH DATA
MUST BE DEALT WITH, IN ANY CASE. IS IT A
STALL, A STOP, DATA ERROR, OR WHAT.

THE CAROFF-ON IS HANDLED ON A CLOCK-MINUTE

BY MINUTE BASIS. IF THE STOP IS LESS THAN A
MINUTE, THIS DATA 1S CONSIDERED AS PART OF

THE SAME TRIP. ALSO, IF THIS OCCURRED AT
STARTUP, THE REAL STARTUP WOULD HAVE BEEN
CONSIDERED AS A HOT START.

CHECK FOR STALLS WHEN THE CAR IS TURNED OFF
AND THEN ON WITHIN A MINUTE. WRITE THEM IN
DAYLOG AND CONSIDER THE DISTANCE, ETC AS

PART OF THE SAME TRI1P. THIS DIFFERENTIATES

IT FROM A STOP., THIS REQUIRES KNOWING WHAT

IS HAPPENING ON THE NEXT DATA LINE. THIS
THEREFORE REQUIRED THE MAJOR WORK OF

READING 2 LINES AT A TIME TO ALWAYS HAVE THE
VALUES ON THE NEXT LINE AVAILABLE TO CHECK FOR
STALL. IF A LINE ENDS IN 15 SECONDS OF ENGINE
OFF, YOU DON'T YET KNOw IF IT IS STALL OR STOP

Page
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Listing of OCS_STAT.FOR at

233
234
235
236
237
238
239
240
241
242
243
244

245

246
247
248
249
250
251
252
253
254
25%
256
257
258
259

.ﬁ(‘)ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁﬁﬂﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬂﬁﬁﬁﬂﬂﬁ

13:12:38 on JUN 9, 1986 for CCid=SHYX

UNTIL THE FIRST 45 SECONDS OF THE NEXT LINE
HAS BEEN LOOKED AT. IF THE NEXT 45 SECONDS
ARE ENGINE OFF, THIS IS A STOP BY OUR
DEFINITION, OTHERWISE IT IS STALL.

STATUS:

DAY . ........... I*4. . _Julian Day number (1-99).
FLAGS(12)...... I*4...0dd...1,3,5,7,9,11;driving status
R information; on/off; urban/rural.
Even..2,4,6,8,10,12;number of speeds to
read if the car is on.

HOT............ L*¥1...True when hot start, otherwise false.
initially true.

Lo o I1*4,..Counter.

I0. ... ..., I1*a4,, .Vehicle ID number.

NTEMPS. .. ...... I*4, ..

OFFCT.......... 1*4. . . Time (min) car was off before trip.

OLDST. ... ...... I1*4,.. After 20 minutes off, counts once each
20 minutes {(counter). :

ONCT........... 1*4...Length of trip (sec) =TOTSS+GOSC (counter)

2. ... CI*4 . .. Unit 2; Input file; Data file with flags.

SAVDAY . ... ..... I*4, . .Specific day. See variation with DAYLOG
value.

SIXTSW. .. ...... L*1

TEMP(6)........ I1*4...The six measured temperature data.

9. ... ... I*4a,. . . Unit 9; Output file; Temperatures for plot

TIME........... I1*4...24 hour clock time at end of stop.

TRIPCT......... I[*4. . . Sequential trip number.

CALL FTNCMD('ASSIGN 2=SHYX:454_FLAGS; ')
CALL FTNCMD(’'ASSIGN 2=454.FLAGS; ')

CALL FTNCMD( ASSIGN 3=-454.DAY; ")

CALL CMDNOE(*$SET TIME=10", 12)

CALL FTNCMD('ASSIGN 4=-454 . TRIP; )

CALL FTNCMD('ASSIGN 6=-454 .CMP; ")

CALL FTNCMD('ASSIGN 7=-454_STOP; ‘)

CALL FTNCMD(’ASSIGN B8=-454 . SPEED; ")

CALL FTNCMD(‘ASSIGN 9=-454 TEMP; ')

CALL FTNCMD(‘ASSIGN 10=-454 DI1AG; )

CALL EMPTYF('3 )

CALL EMPTYF(‘'4 )

CALL EMPTYF(‘6 )

CALL EMPTYF(‘8 *)

CALL EMPTYF('9 )

CALL EMPTYF('10 *)

CALL CMDNOE(‘'$EMPTY -4547 OK ‘', 16)

INTEGER ITIME(6)

CALL RUNTME( ITIME)

CALL GUINFO ( *SIGNONID’, ICCID )
WRITE(3,19) I1CCID, (ITIME(I), 1 = 1, 6)
WRITE(4,19) ICCID, (ITIME(I), I = 1, 6)
WRITE(6,19) ICCID, (ITIME(L), I = 1, 6)
WRITE(7,19) 1ICCID, (ITIME(I), 1 = 1, 6)
WRITE(8,19) ICCID, (IVIME(I), I = 1, 6)

Page
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

291

292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
3

312
313
J14
315
316
317
318
319
320
321

322
323
324
325
326
327
328
329
330
331

[sNeEeReNeRe!

aooo0on

19

WRITE(9,19) ICCID, (ITIME(TL), I = 1, 6)
WRITE(10,19) ICCID, (ITIME(I), = 1, 6).
FORMAT (10X, A4, 2X, 6A4 // )

WRITE (3,140)
WRITE (4,160)
WRITE (7.180)
WRITE (9,200)
WRITE (6,220)

LOGICAL*1 SIXTSW, STALFL, GO, HOT

INTEGER XX, DAY, DAYNXT, TIME, TIMENX, FLAGS, FLAGNX, OLDST, ONCT,
1 TRIPCT, OFFCT, SAVDAY, DAYTRP, COMPL, TYPECT(3),
STRTCT(2), SPBAND, PRBAND, ACBAND

COMMON /CHCK/ DAYNXT, FLAGNX(12), IDNEXT, NDIFF, NFLGNX, NOFF
NOFFCN, NOFFSC, NSEC, NSECNX, NSTCNT, NSTCNX, NSI1FLG(6),
NSTFNX(6), NSTRIP, SPD(6,60), SPDNXT(6,60), TEMPNX(6),
TIMENX, INIT, SPBAND(81), PRBAND(43), ACBAND(A43.,81),
15$BSAV, SPDSAV, GODI, STOPSC, STOPDI, NSTAT(2,6),
NSTNX(2,G), NSTOT, NSTSEC, IFSTAL

COMMON /STATUS/ FLAGS(12)

COMMON /STUFF/ DAY, ID, NFLAG, TEMP(6), INCSPD

COMMON /LOGICL/ SIXTSW, STALFL, GO )

NbdbWwN —

COMMON /OFFMIN/ OFFCT
COMMON /IDAYT/ COMPL, DAYTRP, SAVDAY, STRTCT, TYPECT
COMMON /ONTYPE/ HOT

SIXTSW = _TRUE.
DATA ONCY 70/, TRIPCT /0/

ASSUME FIRST TRIP IS A HOT START. - THIS IS LOGICAL, SINCE
TECHNICIANS USUALLY HAVE PREPARED THE CAR FOR A NEW RUN
--FOR EXAMPLE, DYNO RUNS USED FOR QUALITY CONTROL.

ALSO INITIALIZE OFFCT (MINS).

IFSTAL
NSTRIP
NSTCNT
NSTOT = 0
NSTSEC
 STALFL
HOT =
OFFCT =

nowou

0
0
0

0
.FALSE.

— W u

[al-s]
c
m

..... WRITE TEMPERATURES TO TEMPLOG, AND INITIALIZE SAVDAY

READ (2,240) NTEMPS

IF (NTEMPS .EQ. 5) SIXTSW = _FALSE.

INIT = 1 .

CALL CHECK(TIME,OLDST)

CALL CHECK(TIME,OLDST)

IF (SIXTSW) READ (2,160) DAY, TIME, 1D, TEMP, FLAGS

Page
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX . Page

349 c IF ( .NOT. SIXTSW) READ (2,180) DAY, TIME, ID, (TEMP(1),1=1,5),
350 C 1 ) XX, FLAGS

351 IF (SIXTSW) WRITE (9,300) DAY, TIME, 1D, TEMP

352 SAVDAY = DAY

353 C ’

354 C ....DETERMINE STATUS OF FIRST RECORD

355 C .

356 c ... THE LINE BELOW IS DONE TO INITIALIZE OLDST AND TO CAUSE
357 C ADDRESS 20 TO CAUSE A GO TOO 40. A GO TO 40 WOULD HAVE
358 C BEEN SUFFICIENT,

359 (o

360 OLDST = FLAGS(1)

361 C

362 C ....CHECK FOR STATUS CHANGE BETWEEN MINUTES

363 C

364 20 IF (IABS(FLAGS(1) - OLDST) .EQ. 0) GO TO 40

365 C

366 IF (IABS(FLAGS(1) - OLDST) .EQ. 1) CALL ONOFF(TIME, OLDST, 1,
367 1 ONCT, TRIPCT)

368 c

369 IF (IABS(FLAGS(1) - OLDST) .EQ. 2) CALL URBRUR(TIME, OLDST, 1,
370 1 ONCT, TRIPCT) :

371 C

372 GO TO 60

373 - C

374 C DO CARON OR CAROFF CALCULATIONS

375 C

376 - 40 IF (FLAGS(1) .EQ. 1 .OR. FLAGS(1) .EQ. 3) CALL CARON(TIME,

377 1 FLAGS(2), ONCT, TRIPCT, OLDST, 1)

378 C

379 IF (FLAGS(1) .EQ. 2 .OR. FLAGS(1) .EQ. 4) CALL CAROFF(TIME)

380 C .

381 C CHECK FOR STATUS CHANGES INSIDE MINUTE

382 C

383 60 I1 = 3

384 80 IF (FLAGS(Il) .EQ. 0) GO TO 120

385 IF(NSTAT(1,INCSPD-1).NE. 2.AND.II .LE. NFLAG) OLDST = FLAGS(II-2)
386 c . ) N
387 IF (IABS(FLAGS(II) - OLDST) .EQ. 1) CALL ONOFF(TIME, OLDST, II,
388 1 ONCT, TRIPCT)

389 C

390 IF (IABS(FLAGS(IT) - OLDST) .EQ. 2) CALL URBRUR(TIME, OLDST, II,
391 1 ONCT, TRIPCT)

392 IF ( .NOT. (IABS{FLAGS(II) ~ OLDST) .EQ. 0)) GO 70O 100

393 C .

394 c  ..... The status has not changed, indicating

395 C :

396 C

397 (

398 C  OLDsT = IFSTAL

399 © 100 IF(NSTAT(1,INCSPD-1)_.NE. 2.AND.II .LE. NFLAG) OLDST = FLAGS(II)
400 C 100 IF(ONCT .NE. O .AND.(FLAGS(II).EQ.2.0R.FLAGS(II).EQ. 4))

401 C 1 OLDST = FLAGS(II)
402 IFSTAL = 0

403 11 = 11 + 2 .

404 C IF (11 .GT. NFLAG) GO TO 20

405 C

406 IF (II .LE. V1) GO TO BO

6 9



Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

407
408
409
410
a1

412
413
414
as
416
a17
418
419
420
421

422
423
424
425
426
427
428
429
430
431

432
433
434
435
436
437
438
439
440
441

442
443
444
aas
446
447
448
449
450
451

452
453
454
455
456
457
as8
459
460
461

462
463
464

120 IF(NSTAT(1,INCSPD - 1) .NE. 2) OLDST = FLAGS(11-2)
C IF(IFSTAL .NE. 0) OLDST = IFSTAL
C 120 OLDST = FLAGS(II-2)
C 120 CONTINUE
C
C  READ NEXT RECORD :
C
CALL CHECK(TIME,OLDST)
C IF (SIXTSW) READ (2,160,END=120) DAY, TIME, ID, TEMP, FLAGS
C ) .
[T ERROR IN OLD PROGRAM FOR < 6 SPEEDS.. SHOULDN'T
o © USE "1", WHICH IS FLAG COUNTER.....
(o
C*ERROR
C IF ( .NOT. SIXTSW) READ (2,180,END=120) DAY, TIME, ID,
C 1(TEMP(1) ,I=1,5), XX, FLAGS
C*ERROR
C
IF (SIXTSW) WRITE (9,300) DAY, TIME, ID, TEMP
C
GO TO 20
c d
C
C 120 CALL FINISH
C STOP ,
140 FORMAT (' COMPL DAYTRP TYPECT(2) STRTCT(1) DAYDIS '/
i ‘ SAVDAY TYPECT(1) TYPECT(3) STRTCT(2)",
2 ’ LOANZ ' )
160 FORMAT (‘° SAVDAY DAYTRP OLDST *. * OFFCT . DISTN
1C AVEDBS TOTSS NSTRIP LOAN# "/
2 : TRIPCT SAVTIM START *,
3 ’ AVESPD STOPCT ONCT Gosc-’,
) ’ NSTCNT /)
180 FORMAT (° SAVDAY DAYTRP STORPCT *,
1 ’ - STOPDI LOANg# "/
2 ‘ TRIPCT TIME STOPSC -,
3 ’ GODI /)
200 FORMAT (‘DAY 1D TEMP(2) TEMP(4) TEMP(6) “ /
i ’ TIME TEMP(1) TEMP(3) TEMP(S) /)
220 FORMAT (° SAVDAY DAYTRP ONCT /' TRIPCT SAVTIM ‘|
1 ! LOANS )

240 FORMAT (12) .

260 FORMAT (I3, 15, 16, 6F4.0, 1214)

280 FORMAT (I3, 15, 16, 5F4.0, A4, 1214)

300 FORMAT (12, 15, 16, 6F4.0)
END .
SUBROUTINE CARON(TIME, N, ONCT, TRIPCT, OLDST, III)

: sem. . .... CARON STANDS FOR CAR ON,
11-29-83: MARY KAY MELICK. MODIFIED SUBROUTINE CARON TO FIX
BUG WHEN .CAR IS TURNED ON ODURING A MINUTE AND NO SPEEDS
FOLLOW UNTIL THE NEXT MINUTE--ALIAS N=0. DISCOVERED WITH
OHIO DATA #206.

‘03-07-84: MARY KAY MELICK. MODIFIED SUBROUTINE CARON TO FIX
BUG WHEN TRIPS CONTINUE DURING MIDNIGHT. DISCOVERED
WITH OHIO DATA #312.

COOOOO0OO0O0O0
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

465 C : :
466 C SUBROUTINE CARON LOGIC:
467 C READ N SPEEDS
468 C IF NEW TRIP :
469 C THEN INITIALIZE COUNTERS
470 C
471 C DO I=1,N
472 C IF STOP
473 C THEN INCREMENT STOP COUNTERS: TOTAL STOPS
474 C SECONDS AT THIS STOP
475 C ELSE INCREMENT GO COUNTERS: TOTAL GO SECONDS
476 C
477, C CALL SPDACC TO DO SPEED AND ACCEL BAND FREQUENCIES
478 C
479 [ INCREMENT COUNTERS: TOTAL SECONDS
480 C DISTANCE TRAVELED
481 C END
482 C
483 C COMPUTE STATS:
484 - C AVERAGE SPEED(MPH)=DISTANCE(METERS)/TOTAL SECONDS
485 C . ¥2.237(MILE-SEC/METER-HOUR)
486 C DISTANCE(MILES)=DISTANCE(METERS)/1609.34(METERS/MILE)
487 C AVEDBS=DISTANCE/(TOTAL STOPS - 1)
488 C WRITE TO OUTPUT FILE TRIPLOG AND SPEEDLOG
489 C END
490 C
491 C
492 C THE STOP IS DEFINED AS FOLLOWS:
493 C ANYTIME THE SPEED DROPS FROM GREATER THAN 10 MPH TO LESS THAN
494 c 4 MPH AND THEN RETURNS TO GREATER THAN 10 MPH. HOWEVER,
495 C THE CAR IS PARKED, THE FIRST ACCELERATION AND THE LAST
496 C DECELERATION WILL BE CONSIDERED “"STOPS." THE TIME SPENT AT A’
497 C STOP INCLUDES ONLY THOSE SECONDS WHEN THE SPEED IS BELOW 4 MPH.
498 C
499 C THE DISTANCE BETWEEN STOPS 1S DEFINED AS FOLLOWS:
500 - C THE DISTANCE TRAVELED WHEN THE CAR 1S GOING 4 MPH AND GREATER.
501 C KEEP TWO COUNTERS:
502 C STOPDISTANCE (SPEED < 4)
503 C GODISTANCE (SPEED >= 4)
504 C THESE COUNTERS ARE RESET TO 0O AT THE END OF EACH STOP.
505 C
506 C STOP SECTION LOGIC (MAIN LOOP):
507 c DO I1=1,N
508 C IF GO=TRUE
509 C THEN IF SPEED < 10
510 c THEN IF SPEED < 4
511 o THEN GO=FALSE
512 C STOPSEC=STOPSEC+1
513 C STOPDISTANCE=STOPDISTANCE+METERSPEED
514 C ELSE GOSEC=GOSECH1
515 C GODISTANCE=GODISTANCE+METERSPEED
516 C ELSE GOSEC=GOSEC+!
517 C GODISTANCE=GODISTANCE+METERSPEED
518 C :
519 C ELSE (GO=FALSE)
520 C IF SPEED < 4
521 C THEN STOPSEC=STOPSEC+1
C- STOPDISTANCE=STOPDISTANCE+METERSPEED

522

Page
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

523
524
525
526
527
528
529
530
6531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546

580

ls¥zXaXsizizizisiziakeksisiaiasinlsisNeNsReRekninisieiakeiaiaieininizininisiaieisisisisinisisiaisininisicisinisiaisie)

END

ELSE IF SPEED >10

THEN STOPCT=STOPCT+1
GO=TRUE )
TOTAL STOPSEC=TOTALSTOPSEC*STOPSEC
WRITE OUTPUT - TO FILE STOPLOG
GUSECZGOSECH)
GODISTANCE=GODIS TANCE+METERSPLEED
STOPSEC=0

ELSE GOSEC=GOSEC+1
GODISTANCE=GODISTANCE+METERSPEED

OUTPUT FILES CONTENTS

DAYLOG:
COMPL :

SAVDAY :
DAYTRP :
URBCT:
COMBCT :
RURCT:
HOTCT:
COLDCT:
DAYDIS:

TRIPLOG:
SAVDAY :
TRIPCT:
DAYTRP:
SAVTIM:
TYPE:

START:
OFFCT:
AVESPO:
DISTNC:
STOPCT:
AVEDBS:
ONCT:
TOTSS:
GOSC:

STOPLOG:
SAVDAY:
TRIPCT:
DAYTRP:
TIME:
STOPCT:
STOPSC:
STOPDI :
GODI :

SPEEDLOG:
SAVDAY:

O0=PARTIAL DAY (*F AND *L DAYS)

1=COMPLETE DAY

DAY

TOTAL NUMBER OF TRIPS PER DAY # SAVDAY

NUMBER OF URBAN TRIPS

NUMBER OF COMBINATION TRIPS

NUMBER OF RURAL TRIPS

NUMBER OF HOT STARTS

NUMBER OF COLD STARTS

TOTAL DISTANCE (MILES) TRAVELED DURING DAY # SAVDAY

DAY AT BEGINNING OF TRIP
SEQUENTIAL NUMBER OF TRIP
SEQUENTIAL NUMBER OF TRIP DURING DAY # SAVDAY

CLOCK (24-HOUR) TIME AT BEGINNING OF TRIP

1=URBAN
2=COMBINATION

3=RURAL

1=HOT START

2=COLD START

TIME(MINS) CAR WAS OFF BEFORE TRIP

AVERAGE SPEED DURING TRIP

DISTANCE TRAVELED DURING TRIP

TOTAL NUMBER OF STOPS PER TRIP

AVERAGE DISTANCE BETWEEN STOPS DURING TRIP
LENGTH (SEC) OF TRIP = TOTSS+GOSC

TOTAL STOP SECONDS OF TRIP

TOTAL GO SECONDS OF TRIP

DAY AT BEGINNING OF TRIP # TRIPCT

SEQUENTIAL TRIP NUMBER ASSOCIATED WITH STOP
SEQUENTIAL NUMBER OF TRIP DURING DAY # SAVDAY
TIME AT END OF STOP :

SEQUENTIAL NUMBER OF STOP DURING TRIP # TRIPCT ,
LENGTH (SEC) OF STOP

DISTANCE TRAVELED DURING "STOP*"

DISTANCE TRAVELED WHEN “GOING®

DAY AT BEGINNING OF TRIP # TRIPCT

Page

10

- d



Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

581
582
583
584
585
586
587
588
589
590
591

592
593
594
595
596
597
598
599
600
601

602
603
604
605
606
607
608
609

ﬁﬁﬁﬁﬁﬁoﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(‘)ﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂﬂﬂﬂﬁnﬁﬁﬁﬁnﬁhhﬁﬁﬁﬁﬁh

SEQUENTIAL NUMBER OF TRIP DURING DAY # SAVDAV

IN EACH SPEED BAND
IN EACH ACCELERATION BAND

TRIPCT: SEQUENTIAL TRIP NUMBER
DAYTRP:

SAVTIM: TIME AT BEGINNING OF TRIP
ONCT: LENGTH (SEC) OF TRIP
SPBAND 1X81 MATRIX OF TIME SPENT
PRBAND: 1X43 MATRIX OF TIME SPENT
ACBAND:

ACBAND(43,81)...1*

81X43 MATRIX_THAT COMBINES SPBAND AND PRBAND

.Acceleration band: see table in subroutine
SPDACC.

.Average distance between stops during trip.
AVEDBS = OISTANCE / (total stops - 1)

.Average speed during trip (MPH).

..COMPL=0 Partial day; COMPL=1 complete day.
.Julian day number (1-99).

..Unit 3; Output file; Day statistics.

.Treip number or trip number total. Varies
.Distance travelled during trip (miles).
.Distance travelled when going.

.Total go seconds of trip.

.Set to TRUE when trip occurs during

..Speed (MPH). See subroutine SPDACC.

AVEDBS......... R*4 ..
AVESPD......... R*4
COMBIN. . ....... L*)
COMPL.......... 1*4
DAY . . ... .. ..., I1*4
DAYDIS......... R*4
3.
DAYTRP ., .. . .... 1+4

with DAYLOG.
DISTNC......... R*4
GODI........... R*q
GOSC........... 1+4
I e e L* .lteration counter.
MIDNIT. ... ...... L*)

midnite.
MILSPD(60)..... R*a
GO.......... L*)

True when motor is on; False when off,

MTRSPD(60)..... R‘4 ..Speed (Meters/sec). "METERSPEED"
L I1*4. . .The number of seconds to be processed ’
in the particular loop.
OLDST.......... I*4,..01d flag status. Used to compare with new.
ONCT........... I1*4.. . Length of trip (sec) = TOTSS + GOSC.
10, ... e e Unit 10; Output fite; Error checking file.
2. e e e Unit 2; Input file; Data file with flags.
PRBAND(43)..... I[*4, . . Matrix of time spent in each acceleration
band.
SAVDAY . ... ..... [*%4 .Specific day. See variation with DAYLOG
value.
SAVTIM. ... ..... 1*#4...24 hour clock time at beginning of trip.
SPBAND(B!)..... 1*4 .Speed band. See subroutine SPDACC.
2 Unit 8; Output file; Speed/Acce! Bands.
START . ......... I*4, . .1=hot start,. 2=cold start.
STOPCT......... 1+4, . .See DAYLOG variation table. The number of
\ stops.
STOPDI......... R*4 .Distance travelled during stop.
NOTE:THE UNITS OF THIS VARIABLE ARE
CHANGED DURING PROGRAM EXECUTION.
2 Unit 7; Output file; Stop statistics.
STOPSC......... 1*4...Length of stop (sec). .
STRTCT(2)...... 1*4. ..
TIME..... e e e e 1*4...24 hour clock time at end of stop.
TOTSS. . ... ..v. I*4. . .Total stop seconds of trip.
TRIPCT......... I1*+4,. . .Sequential trip number.
e Unit 4; Output file; Trip statistics.
TWO. ........... 1*4 .Contains the Inteyer “2";Hard)y used.
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696

o000

o

000 onae

o000

e NaNe!

Will change to "2" where required
. and delete later.
TYPECT(3)...... I*4, ..

INTEGER STOPCT, SSTEMP, STOPSC, TOTSS, GOSC, SAVTIM, TWO, START
REAL MILSPD(60), MTRSPD(60)
LOGICAL{I SIXTSW, STALFL, GO, HOT, COMBIN, MIDNIT

INTEGER XX, DAY, DAYNXT, TIME, TIMENX, FLAGS, FLAGNX, OLDST, ONCT,
1 i TRIPCT, OFFCT, SAVDAY, DAYTRP, COMPL, TYPECT(3),
STRYCTY(2), SPBAND, PRBAND, ACBAND

COMMON /CHCK/ DAYNXT, FLAGNX(12), IDNEXT, NDIFF, NFLGNX, NOFF,
NOFFCN, NOFFSC, NSEC, NSECNX, NSTCNT, NSTCNX, NSTFLG(6),
NSTFNX(6), NSTRIP, SPD(6,60), SPDNXT(6,60), TEMPNX(6),
TIMENX, INIT, SPBAND(B1), PRBAND(43), ACBAND(43,81),
I1SBSAV, SPDSAvV, GODI, STOPSC, STOPDI, NSTAT(2,6),
NSTNX(2,6), NSTOT, NSTSEC, IFSTAL

COMMON /STATUS/ FLAGS(12)

COMMON /STUFF/ DAY, ID, NFLAG, TEMP(G6), INCSPD

COMMON /LOGICL/ SIXTSW, STALFL, GO

NbhwNn =

COMMON /OFFMIN/ OFFCT

COMMON /IDAYT/ COMPL, DAYTRP, SAVDAY, STRTCT, TYPECT
COMMON /ONTYPE/ HOT

COMMON /RDAYT/ DAYDIS

COMMON /COMBO/ COMBIN

COMMON /LMIDNT/ MIDNIT

DATA TwO /2/

STALFL = .FALSE.
WRITE (10,340) DAY, TIME, ID

SET THE MIDNIGHT FLAG IF MIDNIGHT OCCURS DURING A TRIP
ONLY IF ‘DURING’ TRIP, NOT IF TRIP ‘BEGINS’ AT MIONIGHT!

IF (TIME .EQ. O .AND. ONCT .NE. 0) MIDNIT = .TRUE.
READ SPEEDS

IF. (N _EQ. 0) GO TO 220
READ (2,380) (MILSPD(I),I=1,N)

..... RETRIEVE NEXT SPEEDSET FROM "SPD’ ARRAY... ..

IF (FLAGS(INCSPD*2 - 1) .EQ. 2 .OR. FLAGS(INCSPD*2 - 1) .EQ. 4)
1INCSPD = INCSPD + 1 :

DO 201 = 1, N
20 MILSPD(I) = SPO(INCSPOD,I1)

INCSPD = INCSPD + 1

Page
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHVX

697
698
699
700
701
702
703
704
705
706
707
708
709
710
AR

712
713
714
715
716
77
718
719
720
721

722
723
724
725
726
727
728
729
730
731

732
733
734
735
736
737
738
739
740
741

742
743
744
745
746
747
748
749
750
751
752
753
754

NeXgKe) [aXeXe]

C

C THE FOLLOWING

C

C*MKM
C*MKM
C*MKM
C*MKM
c*m25
C*MKM
C*MKM
C *MKM
C*MKM
C*M26
C *#MKM
C*MKM
C*mM27
C*MKM
C*MKM
C *MKM
C*MKM
C*M31
C*MKM
C

C
c.

acooon

CHECK IF THIS IS A NEW TRIP

IF (ONCT .NE. 0) GO TO 80

INITIALIZE COUNTERS FOR EACH CARON PERIOD

NSTSEC =  NSTSEC  + NSTCNT
NSTOT = NSTOT + NSTRIP
NSTCNT = 0O

NSTRIP = O

GOSC = 0

STOPSC = 0

STOPCT = 0

AVEDBS = 0

TOTSS = 0

GO = _FALSE..

COMBIN =  .FALSE.

IF (TIME _NE. 0) GO 10 31

DAYDIS=DAYDIS/1609.34
WRITE(3,25)COMPL, SAVDAY ,DAYTRP ,TYPECT ,STRTCT,BAYDIS
FORMAT(B816,F10.3)

DAYTRP=0

DO 26 1=1,3
TYPECT(I)=0

CONTINUE

DO 27 1=1,2
STRTCT(1)=0

CONTINUE

DAYDIS=0.0
COMPL=1

TRIPCT=TRIPCT+1
DAYTRP=DAVYTRP+ 1

CONTINUE WITH INITIALIZING FOR A CARON PERIOD

AVESPD .= 0.0

NSTOT =0

NSTSEC = O

NSTRIP = O

NSTCNT = 0.0

DISTNC = 0.0

GODI = 0.0

STOPDI = 0.0

SAVDAY = DA

SAVTIM = TIME
TRIPCT = TRIPCT + 1
DAYTRP = DAYTRP +. 1
.....2ero all "band" arrays.....

(JUNK) COMMENTED OUT DURING THE MIDNIGHT F1X:
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
79

812

OOO00O0OO0O00O0n

anon o

eRe] OO0 CCOO0O0O00

o000

oo

[eXeXe]

DO 60 I = 1, 81
SPBAND(I) = 0

DO 40 J = 1, 43
PRBAND(J) = O
40 ACBAND(J,1I) = 0

60 CONTINUE

TAKE CARE OF QDD SITUATIONS THAT OCCUR IMMEDIATELY AFTER THE
CALIBRATION MODE.

IF (MILSPD(1) .LE..10.) GO TO 80
GO = .TRUE.

MAIN CARON SECTION

CONVERT SPEED FROM MILES/HOUR TO METERS/SECUND 70 AID IN
COMPUTING DISTANCE--(*0.447). LATER, CONVERT DISTANCE
BACK TO MILES--(/1609.34).

80 00 2060 I = 1, N
STOP SECTION
MTRSPD(I) = MILSPO(I) * 0.447
IF ( .NOT. GO) GO TO 120
IF (MILSPD(I) .GE. 10. .OR. MILSPD(I) .GE. 4.) GO TO 100
..... MILSPD(I) IS < 4 .....

GO = .FALSE.
STOPSC = STOPSC + 1

..... Temporary write for error checking;used unit 3 for
convenience. ‘

WRITE(3,1000) 1, STOPSC, TIME, INCSPD, MILSPO(I),SPD(INCSPD-1,1)
1000 FORMAT( " I=",12," STOPSC=',14,  TIME=',1I3,' INCSPD=",12,

! ‘ MILSPD(I1)=‘,F5.1,' SPD=',F5.1)

..... THE BELOW IS TRUE SINCE WE ARE USING THE SPEED (MET/SEC)

TO DISTANCE (METER) OVER A 1 SECOND INTERVAL.....

STOPDI = STOPDI + MTRSPD(I)
GO 10 1BO

..... MILSPD(I) > 4. . ....

100 GOSC = GOSC + 1
GODI = GODI + MTRSPD(1)
GO TO 180

Page
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX Page 15

813 120 IF (MILSPD(I) .GE.-10.) GO TO 140

814 STOPSC = STOPSC + 1

815 STOPDI = STOPDI + MTRSPD(I)

816 c _ S

817 C .....Temporary write for error checking;used unit 3 for
818 C convenience. ' '

819 C , .

820 C WRITE(3,1000) 1, STOPSC, TIME, INCSPD, MILSPD(I),SPD(INCSPD~-1,1)
821 GO TO 180

822 C

823 cCi140 GOSC = GOSC + 1

824 CcC GODI = GODOI + MTRSPD(I)

825, C .

826 cC GO TO 160

827 C '

828 140 STOPCT = STOPCT + 1

829 cCi160 STOPCT = STOPCT + 1

830 TOTSS = TOTSS + STOPSC

831 STOPDI = STOPDI / 1609.34

832 GODI = GODI / 1609.34

833 C

834 co. ... WRITE "STOPLOG"” OQUTPUT ON UNIT 7.....

835 [of

836 WRITE (7,380} SAvDAY, TRIPCT, DAYTRP, TIME, STOPCT, STOPSC,
837 1 STOPDI, GODI, ID

838 : GO = .TRUE.

839 STOPSC = O

840 STOPDI = 0.0 .

841 GODI = MTRSPD(I) / 1609.34

Ba2 GOSC = GOsSC + |

843 C

844 C . 'SPEED BAND SECTION :
B4as 180 CALL SPDACC(ONCT, MILSPD(I), SPBAND, PRBAND, ACBAND, ISBSAV,
846 1 SPDSAV)

847 C .

848 C INCREMENT TRIP COUNTERS SECTION

849 ONCT = ONCT + 1

850 DISTNC = DISTNC + MTRSPD(1)

451 DAYDIS = DAYDIS + MTRSPD(1)

852 200 CONTINUE

853 . C

854 220 RETURN

855 C

856 C

BS7 C COMPUTE STATS FOR A CARON PERIOD

858 C

859 C THE STOP SECTION DOES NOT CATCH STOPS AT ENDS OF TRIPS SINCE
60 C SPEED NEVER GOES ABOVE 10 MPH. FIND THOSE STOPS HERE AND WRITE
861 C RESULTS TO STOPLOG AND CORRECT TOTALSTOPSEC FOR TRIPLOG.

862 C

863 - L. CALLED FROM ONOFF.....

864 C

866 ENTRY STATON(OLDST)

866 IF (ONCT .GT. O} AVESPD = DISTNC #* 2.237 / ONCT

867 DISTNC = DISTNC /. 1609.34

8G8 IF (STOPSC .EQ. 0) GO TO 240

869 STOPCT = STOPCT + 1

870 TOTSS = TOTSS + STOPSC

[T 4



Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

871
8/2
873
874
B75
876
877
878
879
880
881
882
883
8B4
8ys5
886
887
888
889
890
89
892
893
894
895
896

928

ao0o0n

OO0

C

OO0 [sReReReRe]

[aNeKe!

240

260

280

300

STOPDI = STOPDI / 1609.34
GODI = GODI / 1609.34
NSTOT = NSTOT + NSIRIP
NSTSEC = NSTSEC + NSTCNT

..... WRITE "STOPLOG" QUTPUT ON UNIT 7.....

WRITE (7,380) SAVDAY, TRIPCT, DAYTRP, TIME, STOPCT, STOPSC,

tsToPOIl, GODI, ID

STOPSC
STOPDI
GOD1 =
NSTRIP
NSTCNT

.0

Huonn

cCOoO0O0OO

IF (STOPCT .GT. 1) AVEDBS = DISTNC / (STOPCT - 1)

hon

IF (STOPCT .EQ. 1) AVEDBS DISTNC
IF (HOT) GO TO 260

START = 2

STRTCT(START) = STRTCT{START) + 1
GO TO 280

START = 1

STRTCT(START) = STRTCT(START) + 1

IF (COMBIN) GO TO 300
CTYPECT(OLDST) = TYPECT(OLDST) + 1

WRITE (4.400) SAVDAY, TRIPCT, DAYTRP, SAVTIM, OLDST, START,
1AVESPD, DISTNC, STOPCT, AVEDBS, ONCT, TOTSS, GOSC, NSTOT,

21D
GO TO 320

WRITE (4,400) SAVDAY, TRIPCT, DAYTRP, SAVTIM, TWO, START,
1AVESPD, DISTNC, STOPCT, AVEDBS, ONCT, TOTSS, GOSC, NSTO0T,

210
TYPECT(TWO) = TYPECT(TWO) + 1

320 CONTINUE

e WRITE “SPEEDLOG"” OUTPUT ON UNIT 6 (COMPRESSED)....

WRITE (6,420) SAVDAY, TRIPCT, DAYTRP, SAVTIM, ONCT, ID
CALL CMPRES(SPBAND, PRBAND, ACBAND)

..... WRITE “SPEEDLOG"” OUTPUT ON UNIT 8.....

WRITE (8,420) SAVDAY, TRIPCT, DAYTRP, SAVTIM, ONCT, ID
WRITE (8,440) (SPBAND(1),1=1,81)

WRITE (8,460) (PRBAND(1),I1=1,43)

WRITE (8,480) ((ACBAND(I,J),I=1,43),0=1,81)

NSTSEC,

OFFCT,
NSTSEC,

OFFCT,
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Listing of OCS_STAT.FOR at 13:112:38 on JUN 9, 1986 for CCid=SHYX

929
930
931
932
933
934
935
936
937
938
939
940

941

942
943
944
945
946
947
948
949
950
g51

952
953
954
955
956
957
958
959
960
961

962
963
964
965
966
967
968
969
970
971

972
973
974
975
976
977
978
979
980
981
982
983
984
9856
986

OO0 00OANOO0MNONON000000

[aXaXKs!

anon

RETURN
WRITE LAST (INCOMPLETE) DAY'S STATISTICS TO DAYLOG

ENTRY FINISH
COMPL = 0O
DAYDIS = DAVDIS / 1609.34

... .WRITE "DAYLOG" OUTPUT ON UNIT 3.....

WRITE (3.,500) COMPL, SAVDAY, DAYTRP, TYPECT, STRTCY, DAYDIS, 1D
RETURN

340 FORMAT (’ *, *CAR ON ,3(16,5X) )

360 FORMAT (F6.1, 19F5.1)

380 FORMAT (616, 2F10.3, 16)

400 FORMAT (416, 212, 16, 2F10.3, 16, F10.3, 616)
420 FORMAT (616)

440 FORMAT. (* ', 'SPEED *, B116)
460 FORMAT (- ', "ACCEL ', 4315)
480 FORMAT (° °, "COMBIN °, 4319%)
500 FORMAT (8IG, F10.3, 16)

END

SUBROUTINE CAROFF(TIME)

SBM. ...CAROFF STANDS FOR CAR OFF.

03-07-84: MARY KAY MELICK. MODIFIED SUBROUTINE CAROFF TO FIX
BUG WHEN TRIPS CONTINUE DURING MIDNIGHT. DISCOVERED
WITH OHIO DATA #312. NOTE: THIS ROUTINE WAS ENTIRELY

RESTRUCTURED.
For the first 8 hours of “"caroff”, data is recorded once ber
minute. Then after 20 minutes, data is recorded every 20 minutes.

SINCE. THE RECORDING DEVICE ONLY RECORDS EVERY 20 MINUTES AFTER
THE CAR HAS BEEN OFF FOR 8 HOURS, OFFCT(MINS) MUSY BE CALCULATED
INSTEAD OF SIMPLY INCREMENTED. .

ALSO, MUST CHECK FOR "ON THE HOUR" AND MIDNIGHT DISCONTINUITIES.

COMPL . ......... I1*4, . COMPL=0 Partial day; COMPL=1 Complete day.

DAY . ........... I1*4., . . Julian day number (1-99).

DAYDIS......... R*4. ..

S Unit 3; Output file; Day statistics.

DAYTRP. . ... .... 1*4, . . Trip number or trip number total. Varies

- with DAYLOG.

DIFF........... 14, . TIME - OLDTIM. If > 20, DIFF = DIFF - 40

MIDNIT......... L*1...Set to TRUE when trip occurs during
midnight. ‘

OFFCT.......... 1*4,. . . The amount of time the car is off.

OLDTIM. . .. ... 1*4. . . The old time. This is to be compared with

. the new.

10. . e e e e Unit 10; Output filte; Error checking file.

SAVDAY......... I*4, . .Specific day. See variationwith DAYLOG
value,
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 tor CCid=SHYX

DOHOO0O0

oo

(g} [sNeNe] sNeNeNeNgl OO0 [oNel

[aNaXe]

O

STRTCT(2). ......1%4, . : ,
TIME........... I*4. . .24 hour clock time at end of stop.
TYPECT(3)...... 1*4

INTEGER DIFF, OLDTIM ~

LOGICAL*1 SIXTSW, STALFL, GO, HOT, MIDNIT

INTEGER XX, DAY, DAYNXT, TIME, TIMENX, FLAGS, FLAGNX, OLDST,

1 TRIPCT, OFFCT, SAVDAY, DAYTRP, COMPL, TYPECT(3),
2 STRTCT(2), SPBAND, PRBAND, ACBAND

COMMON /CHCK/ DAYNXT, FLAGNX(12), IDNEXT, NDIFF, NFLGNX,

1SBSAV, SPDSAV, GODI, STOPSC, STOPDI, NSTAT(2.6),
NSTNX(2,6), NSTOT, NSTSEC, IFSTAL

COMMON /STATUS/ FLAGS(12)

COMMON /STUFF/ DAY, 1D, NFLAG, TEMP(6), INCSPD

COMMON /LOGICL/ SIXTSW, STALFL, GO

NdDWN =

COMMON /OFFMIN/ OFFCT
COMMON /IDAYY/ COMPL, DAYTRP, SAVDAY, STRTCT, TYPECT
COMMON /ONTYPE/ HOT '

COMMON /RDAYT/ DAYDIS
COMMON /LMIDNT/ MIDNIT

STALFL = _FALSE.
IF ( .NOT. STALFL) WRITE (10,140) DAY, TIME, 1D

SPECIAL HANDLING FOR MIDNIGHT DURING A CARQOFF PERIOD .OR.
THE FIRST CAROFF MINUTE AFTER MIDNIGHT OCCURRED -DURING
THE LAST TRIP.
20 IF (TIME .NE. O .AND. ( .NOT. MIDNIT)) GO TO 8O

WRITE OUT DAY TOTALS AT MIDNIGHT

DAYDIS = DAVYDIS / 1609.34

ONCT,

NOFF,
NOFFCN, NOFFSC, NSEC, NSECNX, NSTCNT, NSTCNX, NSTFLG(G6),
NSTFNX(6G), NSTRIP, SPD(6,60), SPDNXT(6.60), TEMPNX(6),
TIMENX, INIT, SPBAND(B1), PRBAND(43), ACBAND(A43,81),

WRITE (3,160) COMPL, SAVDAY, DAYTRP, TYPECT, STRTCT, DAYDIS, IO

MIDNIT = .FALSE.
ZERO OUT DAY TOTALS
DAYTRP = 0

DO 40 I =
40 TYPECT(I) =0
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Listing of OCS_STAT.FOR at 13:12:38 .on JUN 9, 1986 for CCid=SHYX

1045
1046
1047
1048
1049
1050
1051

1052
1053
1054
1055
1056
1057
1058
1059
1060
1061

1062
1063
1064
1065
1066
1067
1068
1069
1070
1a71

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081

1082
1083
1084
1085
1086
1087
1088
1089
1090
1091

1092
1093
1094
1095
1096
1097
1098
1099
1100
1101

1102

C

OO0

[sXzNeReKe]

ooc

o000 NOAOO00O0

60

DO GO I =1, 2
STRTCT(I) = 0

DAVDIS = 0.0
COMPL =
SAVDAY = DAY

CHECK THAT THIS IS NOT THE FIRST MINUTE OF A CAROFF PERIOD
IF (OFFCT .EQ. 0) GO TG 120

OFFCT = OFFCT + 2360 - OLDTIM
GO TO 100

TIME NOT MIDNIGHT. CHECK FOR HOUR CHANGEOVER AND 20 MINUTE
PROBLEMS BEFORE INCREMENTING OFFCT.
BUT FIRST, CHECK THAT THIS IS NOT THE FIRST MINUTE OF A CAROFF PERIOD

80

100

IF (OFFCT .EQ. D) GO TO 120

DIFF = TIME - OLDTIM

IF (DIFF .GT. 20) DIFF = DIFF - 40
OFFCT = OFFCT + DIFF

IF (OFFCT .GE. 480) HOT = .FALSE.
OLOTIM = TIME

INCSPD = INCSPD + |

RETURN |

SPECIAL HANDLING FOR FIRST MINUTE DURING CAROFF PERIOD

120

140
160

OFFCT = OFFCT + 1.

OLDTIM = TIME

INCSPD = INCSPD + 1

RETURN '

FORMAT (* *, °"CAR OFF ', 16, 2(5x, 16) )
FORMAT (816, F10.3, 16)

END

SUBROUTINE ONOFF(TIME, OLOST, J, ONCT, TRIPCT)

DAY............ 1*q,..Julian day number (1-99).
FLAGS(12)...... 1*4,..0dd...1,3,5,7,9,11;driving status
information; on/off; urban/rural.
Even..2,4,6,8,10,12;number of speeds to
read if the car is on.

FORGET(60)..... R*4. . .Dummy variable read in. Numbqr of fields
varies,

HOT............ L*1. ..

1 I [*4...Used as FLAGS(J+1) substitution once.
Could be changed.

OFFCT.......... 1*4, ..

oLDST.......... I*4...01d onoff status to be compared with new.

Page

i9

Tc d



Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
IRV
1122
1123
1124
1125
1126
V127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
‘1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
11565
1156
1157
1158
1159
1160

o000

oo

o

onon

ooOoO000000

ONCT........... I*4, . Length of trip (sec) = TOTSS + GOSC.

2 e e e e Unit 2; Input file; Data tile with flags.
TIME........... 1*+4,..24 nhour clock time at begining of trip.
TRIPCT......... [*4, . .Sequential trip number.

DIMENSION FORGET(60)

LOGICAL*) SIXTSW, STALFL, GO, HOT

INTEGER XX, DAY, DAYNXT, TIME, TIMENX, FLAGS, FLAGNX, OLDST, ONCT,
1 " TRIPCT, OFFCT., SAVDAY, DAYTRP, COMPL, TYPECT(3),
STRTCT(2), SPBAND, PRBAND, ACBAND, STOPSC

COMMON /CHCK/ DAYNXT, FLAGNX(12), IDNEXT, NDIFF, NFLGNX, NOFF,
NOFFCN, NOFFSC, NSEC, NSECNX, NSTCNT, NSTCNX, NSTFLG(6),
NSTFNX{(6), NSTRIP, SPD(6.60), SPDNXT(6,60), TEMPNX(6),
TIMENX, INIT, SPBAND(Bt), PRBAND(43), ACBAND(43,81),
I1SBSAV, SPDSAvV, GODI, STOPSC, STOPDI, NSTAT(2.6),
NSTNX(2,6), NSTOT, NSTSEC, IFSTAL

COMMOM /STATUS/ FLAGS(12)

COMMON /STUFF/ DAY, 1D, NFLAG, TEMP(6), INCSPD

COMMON /LOGICL/ SIXTSW, STALFL, GO

b WK -

COMMON /OFFMIN/ OFFCT
COMMON /1DAYT/ COMPL, DAYTRP, SAVDAY, STRTCT, TYPECT
COMMON /ONTYPE/ HOT

IF (FLAGS(J) .GT. OLDST) GO TO 20
IF (FLAGS(J) .LT. OLDST) CALL CARON{(TIME, FLAGS(J + 1), ONCT,
| TRIPCT, OLDST, J)

RETURN

COMPUTE LAST CARON STATS

20 STALFL = _FALSE.

IF (NSTAT(1.INCSPD) .EQ. 2) STALFL = .TRUE.
IF ( .NOT. STALFL) GO TO 40

..... WRITE “DIAGNOSTICSLOG" OUTPUT ON UNIT 10.....

WRITE(10,2300) INCSPD,TIME ,NFLAG,FLAGS(NFLAG),FLAGS(NFLAG-1),
1 NSTAT(1,INCSPD) ,NSTAT(2,INCSPD)

2300 FORMAT(* INCSPD=’,112,* TIME=",15,’ NFLAG=',13,' FLAGS(NFLAG)=",

1 13,7 FLAGS(NFLAG-1)=",13,‘ NSTAT(1,INCSPD=",110,
* NSTAT(2,INCSPD=', 110/)

WRITE (10,80) TIME, NSTAT(2,INCSPD)

IF(STOPSC .LT. 0) STOPSC = ©

STOPSC = STOPSC + NSTAT(2,INCSPD)

GO = .FALSE.

ONCT = ONCT + NSTAT(2,INCSPD)

IF (NFLAG NE. JU+1) OLDST = FLAGS(J)"

IFSTAL = OLDST

NSTRIP = NSTRIP + 1
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
171

1172
173
174
175
176
177
178
179
180
181

182
183
184
185
186
187
188
189
190
19

192
193
194
195
196
197
1198
1199
1200
1201

1202
1203

1204

1205

1206
1207

1208
1209
1210
1211

1212
1213
1214
1215
1216
1217
1218

et o e ot it ot b ot b ot ot - - - - ‘- —

[sXsX2XsXaXe)

cOoOcoOoOon

OOO0OO0O000O00O00O00000

o

40

60

RE

50

80

100

NSTCNT = NSTCNT + NSTAT(2,INCSPD)
INCSPD = INCSPD + 1

GO = .FALSE.

RETURN

1F (FLAGS(J + 1) .EQ. 0) GO TO 60

JJ = FLAGS(J + 1)
READ (2,60) (FORGET(I),I=1,4J)

CALL STATON(OLOST)

IF( NSTAT(1,9/2) .EQ. 2) GO TO 50

SET ON AND OFF COUNTERS

ONCT = 0
OFFCT = 0
HOT = .TRUE.

CALL CAROFF(TIME)
CALL CAROFF( TIME)

RETURN

FORMAT (* CAR STALL AT’, 16, * FOR C, e, SECONDS ")
FORMAT (F6.1, 19F5.1)

END

SUBROUTINE URBRUR(TIME, OLDST, K, ONCT, TRIPCT)

SBM...... URBRUR STANDS FOR URBAN/RURAL MODES.
.......... DEFINITIONS OF VARIABLES..........
COMBIN. ... ..... L*1. ..
DAY .. ... ... ... I1*4. . Julian day number (1-99).
FLAGS(12)...... I1*4...0dd...1,3,5,7,9,11;driving status
information; on/off; urban/rural,
Even..2,4,6,8,10,12;number of speeds to
read if the car is on.
oLDST.......... I*4,..01d on/off status to be compared to new.
ONCT........... I1*4. . .Lenyth of trip (sec) = TOTSS + . GOSC
10, . e e Unit 10; Output file; Error checking file.
TIME........... I1*4, .24 hour clock time at end of stop.
TRIPCT......... 1*4 .. . Sequential trip numnber,

LOGICAL*1 SIXTSW, STALFL, GO, HOT, COMBIN

INTEGER XX, DAY, DAYNXT, TIME, TIMENX, FLAGS, FLAGNX, QLDST, ONCT,
i TRIPCT, OFFCT, SAVDAY, DAYTRP, COMPL, TYPECT(3)},.
2 STRTCT(2), SPBAND, PRBAND, ACBAND

COMMON /CHCK/ DAYNXT, FLAGNX(12), 1DNEXT, NDIFF, NFLGNX, NOFF,
1 NOFFCN, NOFFSC, NSEC, NSECNX, NSTCNT, NSTCNX, NSTFLG(6),
2 NSTFNX(6), NSTRIP, SPD(6,60), SPONXT(6,60), TEMPNX(6),
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Listing of OCS_STAT.FOR

1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276

o0

abw

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON
COMMON

COMBIN

at 13:12:38 on JUN 9, 1986 for CCid=SHYX

TIMENX, INIT, SPBAND(B81)., PRBAND(43), ACBAND(A43,81),
[SBSAV, SPDSAvV, GODI, STOPSC, STOPDI, NSTAT(2.6).
NSTNX(2,6), NSTOT, NSTSEC, IFSTAL

/STATUS/ FLAGS(12) '

/STUFF/ DAY, 1D, NFLAG, TEMP(G), INCSPOD

/LOGICL/ SIXTSW, STALFL, GO

/OFFMIN/ OFFCT

/1DAYT/ COMPL, DAYTRP, SAVDAY, STRTCT, TYPECT
/ONTYPE/ HOT

/COMB0O/ COMBIN

= ,TRUE.

IF (FLAGS(K) .GT. OLDST) GO TO 20

© WRITE

(10.,60)

GO TO a0

20 WRITE (10.80)

40 IF (FLAGS(K) .EQ. 1 .OR. FLAGS(K) .EQ. 3) CALL CARON(TIME,
1 FLAGS(K + 1), ONCT, TRIPCT, OLDST, K)
IF (FLAGS(K) .EQ. 2 .OR. FLAGS(K) .EQ. 4) CALL CAROFF(TIME)
OLDST FLAGS(K)
RETURN :

60 FORMAT (’ ‘., ‘RURAL TO URBAN CHANGE’)

80 FORMAT (‘ *, ‘URBAN TO RURAL CHANGE')
END

BLOCK DATA

COMMON

ObWN ~—

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON

COMMON
COMMON

/CHCK/ DAYNXT, FLAGNX(12), IDNEXf, NDIFF, NFLGNX, NOFF,
NOFFCN, NOFFSC, NSEC, NSECNX, NSTCNT, NSTCNX, NSTFLG(6),

NSTFNX(6), NSTRIP, SPD(6,60), SPONXT(6,60)., TEMPNX(B)
TIMENX, INIT, SPBAND(H1), PRBAND(43), ACBAND(43,81),
ISBSAV, SPDSAV, GODI, STOPSC, STOPDI, NSTAT(2,6),
NSTNX(2,6), NSTOT, NSTSEC, IFSTAL

/STATUS/ FLAGS(12)

/STUFF/ DAY, 1D, NFLAG, TEMP(6), INCSPD

/LOGICL/ SIXTSW, STALFL, GO

/OFFMIN/ OFFCT
/1DAYT/ COMPL, DAYTRP, SAVDAY, STRTCT, TYPECT
/ONTYPE/ HOT

/RDAYT/ DAYDIS
JLMIONT/ MIONIT

LOGICAL*1 SIXTSW, STALFL, GO, HOT, MIDNIT

INTEGER XX, DAY, DAYNXT, TIME, TIMENX, FLAGS, FLAGNX, OLDST,

1

TRIPCT, OFFCT, SAVDAY, DAYTRP, COMPL. TYPECT(3),

ONCT,
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Listiny of OCS_STAT.FOR at )3:12:38 on JUHN 9, 1986 for CCid=SHYX

1277
1278
1279
1280
1281
1282

1283 -

1284
1285
1286

1286.
1286.
1286.
128G6.

1287
1288
1289
1290
1291

1292
1293
1294
1295
1296
1297
1298
1299
1300
1301

1302
1303
1304
1305
1306
1307
1308
1309
1310
1311

1312
1313
1314
1315

1316
1317

1318
1319
1320
1321

1322
1323
1324
1325
1326
1327
1328
1329
1330

[e>l& RPN A}

[ ¥eXsXaXsXaksRshekekeiakakskekalaRe s o ke iakakakaiziaaReRaaiaieiaksRais e s iaiakeiziniata etz izl

t 2 STRTCT(2), SPBAND, PRBAND, ACBAND
DATA FLAGS /12%0/, SAVDAY /0/, DAYIRP /U/; COMPL 70/, TYPECT /3%0/
1 ", STRTCT /2%Q/, DAYDIS /0.0/, MIONIT / LEALSE. 7
END
SUBROQUTINE SPDACC(ONCT, RSPEED, SPBAND, PRBAND, ACBAND, ISBSAV,
1 SPDSAV) .
THIS SUBROUTINE WAS TOTALLY REWRITTEN BY STEVEN B, MICHLIN
USING A CHEAPER, MORE EFFICIENT AND MORE ACCURATE ALGORITHM
THAN THAT PREVIOQUSLY USED.
SBM.......SPDACC STANDS FOR ‘SPEED-ACCELERATION'.

THE SPEED BANDS ARE SET UP AS FOLLOWS:

SPEED(RSPEED) SPEED BAND(SPBAND)
0.0 - 1.0 )

1.01 - 2.0 2

2.00 - 3.0 3
79.01 - 80.0 80

SPEED BANDS ARE DETERMINED BY ROUNDING UP THE SPEED.

THE ACCELERATION BANbS ARE SET 'UP AS FOLLOWS:

ACCEL(M/H-S) ' ACCEL BAND(PRBAND)
- -5.01 1
~5.00 - -4.76 2
-4.75 - -4.51 3
-4.50 - -4.,26 4
-4.25 - -4.01 5
-4.00 - -3.76 6
-1.00 - -0.76 18
~-0.75 - -0.51 19
-0.50 - -0.26 20
-0.25 - -0.01 21
-0.0099 - G.0099 22
0.0 - 0.25 23
0.26 - 0.50 24
0.51 - 0.75 25
0.76 - 1,00 26
4.01 - 4.,2% 39
4.26 - 4.50 40
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Ltisting of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341

1342
1343
1344
1345
1346
1347
1348
1349
1350
1351

1352
1353
1354
1356
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371

1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388

sNelaNelsNeReEsNaNslolsNsEaksEalsiaNalolalsNslaNsNaReleNele e e ke ks keka ke ki ke !

[aXuke! OO0 o000

o000

4.51 - 4,75 . 41
4.76 - 5.00 42
5.10 - 43

...... ACBAND SUBSCRIPT MAP (BELOW)...........

.PICK SPEED BASED ON SPEED. 1.
SPEED BASED ON PREVIOUS SPEED BAND.

SPEED BAND>> 1 2 3 4
ACCEL BAND
| (1,1) (1,2) "(1,3) (1,4)
2 (2,1} (2,2) (2,3) (2,4)
‘3 (3,1 (3,2) (3,3) (3.,4)
4 (a,1) (4,2) (4,3) (a,4)
.......... DEFINITIONS OF VARIABLES ., .. .......
ACBAND(43,81)..1*4_, _Acceleration-Speed band: this array

contains the number of ouccurrances of
a specific acceleration at a specific

speed. See subscript map above.
ACCEL.......... R*4 .. Acceleration (M/H-S). RSPEED - SPDSAV
IACBND......... I*4. . Numerical value of acceieration band
number. .
ISPEED........ .I*4. . .Numerical value of speed band.
ISBSAV. ... ...... I1*3 .. . Previous value of ISPEED.
RSPEED......... R*4_ ., . The actual speed.
SPDSAV......... R*4 ., . The previous speed value.
ONCT........... I*4. . .Length of trip (sec) = TOTSS + GOSC
PRBAND(43)..... I1*4,.. . Matrix of time spent in each acceleration
band. .
SPBAND(B1)..... 1*4,..Speed band: This vector counts the number

of times in a specific speed band.

INTEGER ONCT, SPBAND(B81), PRBAND(43), ACBAND(43,81)

..... SPEED BAND SECTION

IF (RSPEED .LE. 80.G) GO TO 20

.....THERE ARE 81 SPEED BANDS. YOU HAVE EXCEEDED THE BOth.

JSPEED = 81
GO TO 40

..... ROUND UP THE VALUE OF THE SPEED TO GET THE SPEED.BAND.

20 ISPEED = RSPEED + .9999

..... THE BELOW STEP IS ESSENTIAL TO COVER THE CASE WHEN RSPEED=0
OTHERWISE ISPEEDL=0 WHICH IMPOSSIBLE. :
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Listing of OCS_STAT.FOR at

1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399

1400 .

1401
1402
1403
1404
1405
1406
1407
1408
1409
1910
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440

144y

1442
1443
1444
1445
1446

COO0ONOO0COA00000

o000

o000’

ooo

(@}

coOoOoO0o0n

OO0

IF (RSPEED .LE.

1.0) "ISPEED = 1

13:12:38 on JUN 9, 1986 for CCid=SHYX

..... INCREMENT THE NUMBER OF OCCURRANCES AT THAT SPEED BAND.

40 SPBAND(ISPEED)

....... ACCELLERATION BAND SECTION

SPBAND( [SPEED)

IF (ONCT .NE. 0) GO TO 60

+

1

..... SAVE THE PREVIOUS VALUE OF THE SPEED, SPEED BAND. ...

SPDSAV = RSPEED
ISBSAV = ISPEED
RETURN

..... THE BELOW

60 ACCEL = RSPEED
IF (ACCEL .GE.
1F (ACCEL LT,
IF (ACCEL ,LT.
IF (ACCEL .GT.
IF (ACCEL .GT.

STATEMENT

SPDSAV

5.
5.

5

5.)
5.

.AND. ACCEL
) TACAND = 1
.) GO TO 80
JACBND = 43
GO 7O 80

IS VALID BECAUSE 1 SEC INCREMENT . .. ..

.LE. 5.) GO TO 100

..... THE EQUATION BELOW FINDS THE IACBND. ALTHOUGH IT IS

UNOBVIOUS,

IT WORKS, AND IS QUITE EFFICIENT COMPARED TO

THE PREVIOUS WAY THIS WAS CALCULATED.

IACBND = ACCEL * 4., + 22.00
.01) IACBND = ACCEL * 4., + 22.9

IF (ACCEL .GE.
I1F (ABS(ACCEL)

.LT. .01) IACBND =

22

80 ACBAND(1ACBND,ISBSAV) = ACBAND(IACBND,1SBSAV) + 1

PRBAND (TACBND)

PRBAND(IACBND) +

1

..... SAVE THE PREVIOUS VALUE OF THE SPEED, SPEED BAND. ...

SPDSAV = RSPEED
I1SBSAV = ISPEED
RETURN

END

SUBROUTINE CMPRES(SPBAND,

SBM

’

..... IN THIS SUBROUTINE, CMPRES,

43 X 81

TO 23 X 8.

PRBAND "

THE ACTUAL CALCULATIONS,
SPEED BANDS IN THE INCREMENTS SEEN 1IN SUBROUTINE SPDACC,

ACBAND)

THE BANDS ARE COMPRESSED FROM
WHICH FIND

ARE DONE THAT WAY TO MAKE 1T EASY TO MANIPULATE THE
MATRIX TO GET OTHER BAND SIZES FOR THE FUTURE wITHOUT
HAVING TO RERUN THIS PROGRAM IN MODIFIED FORM. THE
PROGRAMMER CAN SIMPLY READ THE TAPES AND HAVE A SHORT

PROGRAM THAT READS THE BIG MATRIX AND COMPRESSES 1T 10

A SMALL ONE. IN QUR CASE,

OF THE SIZE DEPICTED BELOW.

WE'LL USE AN QUTPUT MATRIX

THE SPEED BANDS ARE SET UP AS FOLLOWS:
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Listing of OCS_STAT.FOR at

1447
1444
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
14863
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488

1489 °

1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504

sReleNoNeEalelsinXsXeisEknkskniaiesiskakniakzsisieksinksio ke RskeiaaReRe R Ra )

13:1

SPECED(MILSPD)
0.0 - 10.0 .
10.t - 20.0
20,1 - 30.0
30.1 - 40.0
40.1 - 50.0
0.1 - 60.0
60.V - 70.0
70.1%v -

2:38 on

ARRA
0
101
201
301
401
501
G601
701

JUN

Y "ISPD’

9

100
200
300
400
500
600
700

1986 for CCid=SHYX

SPELED BAND(SPBAND)

TN DWN —

THE ACCELERATION BANDS ARE SET UP AS FOLLOWS:

ACCEL(M/H-S) -

-5.
-4
-4,
-3.
-3.
-2.
-2.
-1,
-1.
-0.

0.

b BWWNN=-—=0O0

INTEGER SPBAND(B81),
PRBTWO(23),

1

- =N === =000 UNOUVOUNOUO

~-5.
-4,
-4,
-3.
-3.
-2.
-2.
~-1.
-1.
-0.
-0.

0.

NBDBWWNN==0O

DO 40 I =

20

SPBTWO(I) =

DO 20 J
PRBTWO(J)
ACBTWO(J,1)

40 CONTINUE

DO 80 I =

= 1

CUOUOoOUOoOUODUNOUNOD -0 =0N—-N=0 —0 —

1, 8
=1

1, 8

/ 10.

ARRAY

~50
-45
~40
~35
~30
~25
-20
-15
-10

-5

0

23

nn
[w N ]

1

+ .999

‘TACCEL’ ACCEL BAND(ACBAND)
- =51 1
- -46 2
- -41 3
- -36 )
- -31 5
- -26 6
- =21 7
- =16 8
- -1 9
- -6 10
- =i [
- 0 12
- 5 13
- 10 14
- 15 15
- 20 16
- 25 17
- 30 18
- 35 19
- 40 20
- 45 21
- S0 22
- 23

PRBAND(43), ACBAND(43,81), SPBTWO(8B),
ACBTW0O(23,8)

CHECK FOR POINTS ABOVE 70 MPH

LE.
.GT.

7) SPBTWO(1l1)
7) SPBTWO(B) =

SPBTWO(II) + SPBAND(IL)
SPBTWO(B) + SPBAND(I)
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 far CCid=SHYX

1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516

1517,

1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
15486
1547
1548
1549
1550
1551
1552
1553
1554
1565
1556
1557
1558
1559
1560
1561
1562

o000 aoOo0oo0

sNeNeXe!

o

(o]

OO0 0O0

60

80

100

120
140
160

IF (11 .LE. 7) ACBTWO(12,11) = ACBTWO(12,11) + ACBAND(22,1)
IF (1T .GT. 7) ACBTWO(12,8) = ACBIWO(12,8) + ACBAND(22,1)

DO 60 K = 1, 22
TKY = K /2 +
KK = K + 21
RK = KK
KK1 = RK / 2 + 1.6

..... NOW CHECK FOR POINTS ABOVE 70 MPH

IF (Il .GT. 7 .AND. K .NE. 22) ACBTWO(K1,8) = ACBTWO(K1,8) +

ACBAND(K,I)

IF (IT .LE. 7 .AND. K _NE. 22) ACBTWO(KI1,11) = ACBTWO(KI, II) +

"ACBAND (K, 1)
IF(K .EQ. 22) GO TO 100

..... IT CAN NOT EXCEED THE VALUE 7.....

[}

I[F (11 _LE. 7 .AND. K .NE. 1) ACBTWO(KK!,II)
+ ACBAND(KK,I)

1F (11 .GT. 7 .AND. K _NE. 1) ACBTWO(KK1,8) = ACBTWO(KK1,B) +
ACBAND (KK, 1)
CONTINUE
..... NOW ADD POINTS FROM -.1 TO +.3) MPH/S ACCELERATION.....
CONTINUE
DO 100 K = 1, 22
Kl = K / 2 + 1
KK = K + 21
RK = KK ]
KKl = RK / 2. + 1.6
JIF(K _EQ. 22) GO TO 300
IF (K .NE. 1.) PRBTWO(KK1) = PRBTWO(KK1) + PRBAND(KK)
IF (K .NE. 22) PRBTWO(K1) = PRBTWO(K1) + PRBAND(K)

PRBTWO(12) = PRBAND(22)

..... WRITE “SPEEDLOG" OQUTPUT ON UNIT 6 (COMPRESSED)....

WRITE (6,120) SPBTWO
WRITE (6,140) PRBTWO
WRITE (6,160) ((ACBTWO(I,J),d=1,8),1=1,23)

RETURN

FORMAT (° *, *'SPEED *, 816)

FORMAT (* +, "ACCEL ', 23I14)
FORMAT (' ', ‘COMBIN °, B16)

END

SUBROUTINE CHECK(TIME,OLDST)

ACBTWO(KKI ,1T)
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHVX Page 28

.

1563 C

1564 c ... WRITTEN BY STEVEN B. MICHLIN.....

1565 C .

1566 c ... THIS 'SUBROUTINE IS USED TO CHECK FOR STALLS. ON

1567 C 11-14-84, THIS SUBROUTINE WAS ADDED BECAUSE DATA

1568 C WAS READ ONE LINE AT A TIME. IN ADDING A COUNTER

1569 C TO COUNT STALL TIME, WHICH IS 60 OR LESS

1570 C CONSECUTIVE SECONDS OF ENGINE OFF TIME, IT WAS

1571 C REALIZED THAT TO ACCURATELY DETERMINE STALL TIME,

1572 C TWO SIXTY SECOND LINES WITH FLAGS MUST BE CHECKED

1573 C SINCE A 60 SECOND STALL COULD QCCUR WITHIN TWO LINES.
1574 C

1575 c ... THIS SUBROUTINE READS TWO CONSECUTIVE LINES, CHECKS

1576 C FOR THE STALL CONDITION, AND APPROPRIATELY CHANGES THE
1577 C FLAG VALUES TO BE ABLE TO USE THE PREVIOQOUS VERSION OF
1578 (o THE PROGRAM WITH AS LITTLE CHANGE AS POSSIBLE. IT IS
1579 C THEREFORE, *ASSUMED* THAT THE PREVIQUS PROGRAM WORKED
1580 C FINE.

1581 C

1582 C

1583 C..... NAME MODE TAG

1584 C

1585 C..... DAY . ........ 1*4., .. .. The ‘current’ DAY value.

1586 C.oo. .. 1

1587 C..... DAYNXT...... 1*4, .. The ’'next’ DAY value.

1588 C..... FLAGNX(12)..R*4. ... The 'next’ FLAGS value.

1689 C..... FLAGS(12)...I*a... . The ‘current’ FLAGS value.

1590 C..... ... . ... I1*4..... Iteration counter.

1591 C..... ID.......... 1*4, ..., . vehicle ID number,

1592 C..... IDNEXT...... 1*4. ..., Next vehicle ID number.

1593 C..... Joooo i, 1#4. ... . Iteration counter.

1594 C..... NDIFF. . ..... 1*4. ... The difference between the number of speed
1595 C values from FLAGS and 60. This difference
1596 C is the number of seconds of engine off or
1597 C : stall in that minute time interval.

1598 C..... NDUMMY . .. ... I1*a, .. .. Dummy variable used in conversion from
1599 C Fortran-77 to Fortran-4. Arrays in Fortran-4
1600 c . can’'t be used as maximum Do-Loop limit.
1601 C.....NFLAG....... I1*a4..... The current number of FLAGS that have

1602 C nonzero values.

1603 C..... NFLGNX...... 1*4. . ... The next value of NFLAG.

1604 C..... NN.......... I*4q, . ... The total number of consecutive seconds of
1605 C stop time. If NN <= 60, it is the total
1606 Cc number of consecutive seconds of stall
1607 C time by definition in this program.

1608 C..... NOFFSC...... I1*4, ., ... The off time in a given trip (seconds).
1609 C..... NSEC........ I1*4..... The total number of speeds read in after a
1610 C line with FLAGS values. If NSEC < 60
1611 C then there is some stop or stall time.
1612 C..... NSECNX.,..... 1*a4, . ... The next value of NSEC.

1613 C..... NSTCNT .. .... 1*#4,..... The number of stalls in a given trip.

1614 C..... NSTFLG(6)...1*4 .. ... Current stall flag value NSTFLG(1)¢ O=nostall;
1615 [ i=stall.

1616 C..... NSTFNX(6)...1*4a, ... Next stall flag value NSTFLG(!); O=nostali;
1617 C 1=stall.

1618 c..... NSTOP. .. .... x4, . ... Number of stop seconds.

1619 C..... NSTRIP. .. ... 1*4. ... The stall-time in a trip (seconds).

1620 C..... NTRIP. ... ... I*a, . ... The number of trips on the current line.
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Listing of OCS_STAT.FOR at 13:12:38 on JUN O, 1986 for CCid=SHYX

1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631

1632
1633

1634
1635
1636
1637
1634
1639
1640
1641
1642
1643
1644
1645
1646
1647

1648

1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678

(aEsEeNasNeNeNeXe!

... NTRPNX, .. ... 1*4..,...The number of trips on the next line.
R I €
e 2 e e Unit for read. .
oL SIXTSW, L. L*1. ..., Used to specify whether or not 5 o G
' . temperatures are to be input.
....SPD(6,60)...R*a. ... Array of speed values associated with each
even numbered flag.
....SPDNXT(6,60)R*4. .. .. The next SPD value.
TS
PO
... TEMP(6)..... R*q_ .. .. Temperature array to Le read in.
[ L
....TEMPNX(6)...R*4 ., ... The next tewmperature array to be read in.
oL TIME L L. I*a, . ... Time on 24 hour clock.
... .TIMENX...... I*4.. ... The next value of time on 24 hour clock read
' in.
el
R O S 1*4,....0Dummy variable to read in where the 6th TEMP

value would have been if the data was
flawless.

LOGICAL*Y SIXTSwW, STALFL, GO
INTEGER XX, DAY, DAYNXT, TIME, TIMENX, FLAGS, FLAGNX, SPBAND,
1 PRBAND, ACBAND, OLDST
COMMON /CHCK/ DAYNXT, FLAGNX(12), IDNEXT, NDIFF, NFLGNX, NOFF,
NOFFCN, NOFFSC, NSEC, NSECNX, NSTCNT, NSTCNX, NSTFLG(6).
NSTENX(6), NSTRIP, SPD(6,60), SPDONXT{6,60), TEMPNX(6&),
TIMENX, INIT, SPBAND(81), PRBAND(43), ACBAND(43.,81),
I1SBSAV, SPDSAvV, GODI, STOPSC, STOPDI, NSTAT(2.6), .
" ONSTNX(2,6), NSTOT, NSTSEC, IFSTAL
COMMON /STATUS/ FLAGS(12)
COMMON /STUFF/ DAY, 1D, NFLAG, TEMP(6), INCSPD
COMMON /LOGICL/ SIXTSw, STALFL, GO

NDWN =

THE *CURRENT’ VALUE NOW EQUALS THE ‘NEXT‘ VALUE OF )
THE READ-IN VARIABLES AFTER WHICH A NEW VALUE WILL BE
READ IN.

NOFFSC = NOFFCN
NOFF = 0

NFLAG = NFLGNX

TIME = TIMENX

IF(IDNEXT .NE. O) ID = IDNEXT
DAY = DAYNXT

NSEC = NSECNX

NSECNX = 0

DO 60 I = 1}, 6 .
NSTFLG(I) = NSTFNX(I)
FLAGS(1) = FLAGNX(I)

FLAGS(I + 6) = FLAGNX(I + &)
TEMP(I) = TEMPNX(I)
NSTFNX(1) = 0

DO 20 J = Vv, 2
20 NSTAT(J,I) = NSTNX(J.I)
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHVYX

1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
. 1734
1735
1736

@] s XaXeEeReNeNe! o000

9]

(g}

aooon Ooo0coOo0n

(@)

o000

40

60

B8O

..... The below puts a 5 to check for no value given,

NSTNX(1,1) = 4
NSTNX(1,1) = O
..... The Lelow step is there to automatically pad all
stops and stalls with 1°s for the case of the unknown
where there are more than 1 stall or stop on the

same 60 second input line. They total 60 - NSEC.
These are also included in NSEC.*%*x#

NSTNX(2,I) = 0
NDUMMY = FLAGNX(I*2)

DO 40 J = 1, NDUMMY
SPD(I,J) = SPONXT(I,J)

CONTINUE

IF (SIXTSW) READ (2,460,.END=420) DAVYNXT, TIMENX, IDNEXT, TEMPNX,
TFLAGHNX

IF ( .NOT. SIXTSW) READ (2,480,END=420) DAYNXT, TIMENX, IDNEXT,
V(TEMPNX(I),I1=1,5), XX, FLAGNX

NFLGNX
NSECNX

0o
DO 1001 = 1, &

IF (FLAGNX(I1*2 - 1) .NE. D) NFLGNX = 2 * 1|

NN = FLAGNX(2*1)
IF (FLAGNX(1*2) .NE. 0) READ (2,500) (SPDNXT(i,J),J=1,NN)
IF (FLAGNX(I*2 - 1) .EQ. 0) GO TO 100 '

IF ( .NOT. (FLAGNX(I*2 - 1) .EQ. 1 .OR. FLAGNX(I*2 - 1) .EQ. 3))
1 GO TO 80

NSECNX = NSECNX + FLAGNX(I*2)
NSTNX(1,1) = 1

NSTNX(2,1) = FLAGNX(1*2)

GO TO 100

IF ( .NOT, (FLAGNX(1#*2 - 1) _EQ. 2 .OR. FLAGNX(I*Z - 1) .EQ. 4))

1 GO TO 100
IF (NFLGNX .EQ. 2 .AND. I .NE. 1) GO TO 100
..... IT'S PROBABLY A STALL.....

NSTNX(1,1) = 2
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX

1737 .

1738
1739
1740
1741
1742
1743
1744
1745
1746
1747

1748 -

1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762

1763.

1764
1765
1766
1767
1768
1769
1770
V771
1772
V773
1774
1775
1776
V777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
179
1792
1793
1794

[eXs X g} aoCoOo0n

OO0 OOOOONCO0O00n

OO0

OO0

coo

C

NSTNX(2,1) = 1

..... PAD ") 's". .. ..
_***REMOVE THIS SECTION LATER***

IF ( .NOT. (NFLGNX .GT. 4 _AND. (FLAGNX(1) .EQ. 2 .OR. FLAGNX(1)
1 .EQ. 4) .OR. (NFLGNX .GT. 6 .AND. (FLAGNX(2) .EQ. 2 .OR.
FLAGNX(2) .EQ. 4)))) GO TO 90
NSECNX = NSECNX + 1
NSTNX(1V,I) = 2

..... ONE SECOND FOR THE PADDED MULTIPLE ‘ENGINE OFF' ON SAME LINE

NSTNX(2,1) = 1

...~..SPEED VALUES WERE INSERTED IN INPUT FILES IN AN UNUSUAL
WAY TO SAVE FILE SPACE. THIS WAS *NOT* DONE BY ME..SBM
FOR NEXT OCS PROGRAM, USE INTEGERS TO SAVE SPACE, FOR
EXAMPLE, SPEED MULTIPILED B8Y 100.

.00
.25
.50
.75
.00

DO-LOOP CORRECTS FOR THE ABOVE SPECIAL CASE...

90 DO 50 J = 1, NN

ISPEED = SPODNXT(I.J)

DEL =  SPDNXT(I,J) - ISPEED

IF(ABS(DEL - .3) LT, .01)  SPONXT(1,4) = 1SPEED + .25
50 1IF(ABS(DEL - .8) LT .01) SPONXT(I,J) = ISPEED + .75

100 CONTINUE

NPAD = 0

NPDNUM = 0
- IF ( .NOT. (NFLGNX .EQ. 2 .AND. (FLAGNX(1) .EQ. 2 .OR. FLAGNX(1)
! .EQ. 4))) GO TO 120

..... IT'S DEFINITELY A 60 SECOND “ENGINE OFF’

NSECNX = 60
NSTNX(1,1) = 0

..... 60 SECONDS FOR AN ‘ENGINE OFF-
NSTNX(2,1) = 60

120 IF ( .NOT. -(NFLGNX .GT. 4 .AND. (FLAGNX(1) .EQ. 2 .OR. FLAGNX(1)
1 .EQ. 4))) GO TO 140
NSTNX(1,1) 0
NSTNX(2,1) 60 - FLAGNX(2)
NSTNX(1,2) 1

i
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Listing ot OCS_STAT.FOR at 13:12:38 on JUN 9, 198G for CCid=SHYX

1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806

21807
1808
1809
1810
g1
1812
1813
1814
1815
1816
1817
18174
1819
1820
1822

1822.
1822.
1822.
1822,

1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849

NN

NSTNX(2,2) = FLAGNX(4)

NSTNX(2,2) FLAGNX(2)
C .
C 610 IF(.NOT.( (FLAGNX (1) .EQ.2.0R.FLAGNX(1).EQ.4)))

140 IF ( .NOT. (NFLGNX .GE. 4 _AND. (FLAGNX(1) .EQ. 2 .OR. FLAGNX(1)

1 .EQ. 4))) GO TO 180
C
NPAD = i
NPDNUM = NPDONUM  + 1
¢ R
c ..., EVERY OTHER ONE WILL STALL OUT UNTILIL LAST SO PUT 2 IN
C ’ THE NSTNX(1,1%*2-1) FOR ONES THAT FLAGNX(1)=2 OR 4... ..
C
c ... PAD "1°s” 1IN FOR THE SYALLS.....
C- .
NDUM =0
NDUMMY = FLOAT(NFLGNX) / 4.5 + i.
C
DO 160 I = 1, NDUMMY -
IF(FLAGNX(1*4-3) .NE. 2 .AND. FLAGNX(I1*4-3) .NE. 4) GO TO 170
NSTNX(2,1#*2-1) = i
NSTNX(V,1*2-1) = 2
NDUM = NDUM + NSTNX(2.1*2-1)

150 IF(FLAGNX(I*4-1) .NE. 1 _AND. FLAGNX(I*a-1) .NE. 3) GO TO 160
NSTNX(2,1*2 ) = FLAGNX(I*4) '
NSTNX(1,1*2 ) = 1

NDUM = NDUM + NSTNX{(2,1*2 )
160 CONTINUE
’ GO TO 171
170 NDUMMY = NDUMMY - 1
171 CONTINUE ’
(o
c L. UNPAD THE LAST VALUE.....
C
IF(FLAGNX(NDUMMY*4-~3) .NE.2 .AND.FLAGNX(NDUMMY*4-3) . NE. 4)GOTO 161
NSTNX(2,NDUMMY*2~1) = 61 - NDUM
NSTNX(1,NDUMMY*2~1) = 2
NSECNX = 60
161 CONTINUE
C
C
IF( NFLAG .EQ. 2 .OR. FLAGS(NFLAG-1) _.EQ. 1 .OR.
1 FLAGS(NFLAG-1).EQ. 3 ) GO TO 180
NDIFF = 60 - NSEC
NN = NDIFF + 1
IF( NN LT, 60 ) GO TO 320
GO TO 400
C
C
c. ... EVERY OTHER ONE WILL STALL OUT UNTIL LAST SO PUT 2 IN
C THE NSTNX{(1,1*2) FOR ONES THAT FLAGNX(1)=1 OR 3.....
C

1 .EQ. 3))) GO TO 200

NSTNX(1,1) = 1
NSTNX(2,1) = FLAGNX(2)
NSTNX(1,2) = 0O

NSTNX(2,2) 60 - FLAGNX(2)

t
180 IF ( <NOT. (NFLGNX .GT. 2 .AND. (FLAGNX(1) .EQ. 1 .0OR. FLAGNX(1)
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Listing aof OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX
1850 IF (NFLGNX ,GT."4) NSTNX(Z2,2) = 60 - FLAGNX(2) -~ FLAGNX(G)
1451 IF (NFLGNX .GT. 4) NSTNX(1,3) = 1|
1852 IF (NFLGNX .GT. 4) NSTNX(2,3) = FLAGNX(6) .
1853 C 630 IF(.NOT.( C(FLAGNX (1) . EQ.1.0R.FLAGNX(1).EQ.3)))
1854 200 IF (. .NOT. (NFLGNX .GE. 6 .AND. (FLAGNX(1) .EQ. 1 .OR. FLAGNX(})
1855 1 .EQ. 3))) GO TO 240
1R56 ¢ ‘
1857 c ... PAD "1°s” IN FOR THE STALLS.....
1858 C
1859 NPAD =
1860 C
1861 NDUM =0
1862 NDUMMY = NFLGNX / 4. + 1,
1863 C
1864 C
1865 DO 220 1 = 1, NDUMMY
1870 IF(FLAGNX(1+4-3) .NE. 1 .AND. FLAGNX(1#*4-3) .NE. 3) GO TO 210
1871 NSTNX(2,I*2-1) = FLAGNX(1*4-2)
1872 NSTNX(1,1%2-1) = 1
1873 NDUM = NOUM + NSTNX(2.1%2 - 1)
1873.2 210 IF(FLAGNX(1%4-1) _NE. 2 ._AND. FLAGNX{I*4-1) _NF. 4) GO TO 225
1873.4 NSTNX(2,1*2 ) = |
1873.6 NSTNX(1,1*2 ) = 2
1873.8 NDUM = NDUM + NSTNX(2,1%2 )
1874 220 CONTINUE
1874.2 GO TO 226
1874.5 225 NDUMMY = NDUMMY - 1
1874.7 226 CONTINUE
1875 C
1876 c ... UNPAD THE LAST VALUE.....
1877 C
1878 IF(FLAGNX(NDUMMY*4-1) .NE. 2.AND.FLAGNX(NDUMMY*4-1) .NE. 4)GOTO 22}
1879 NSTNX(2,NDUMMY*2 )} = 61 - NDUM .
1880 NSTNX(1,NDUMMY*2 ) = 2
1881 NSECNX = 60
1882 221 CONTINUE
1883 C
1884 C
1885 IF( NFLAG .EQ. 2 .OR. FLAGS(NFLAG-1) .EQ. 1 .OR.
1886 1 FLAGS(NFLAG-1) .EQ. 3 ) GO TO 240
1887 NDIFF = 60 - NSEC
1888 NN = NDIFF + )
1889 IF( NN .LT. 60 ) GO TO 320
1890 GO TO 400
1891 C ¢
1892 240 CONTINUE
1893 C
1894 C
1895 (o INIT = 1
1896 C : : )
1897 IF ( .NOT. (NFLGNX .EQ. 2 .AND. (FLAGNX(1) .EQ. 2 .OR. FLAGNX(1)
1898 \ .EQ. 4}))) GO TO 280 .
1899 C
1900 NSTNX(1,1) = 0
1901 NSTNX(2,1) = 60
1902 IF (FLAGS(NFLAG - 1) .EQ. 2 .OR. FLAGS(NFLAG - 1) .EQ. 4)
1903 1 GO TO 260

1904

NSTAT(1,NFLAG/2} = O
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Listing of OCS_STAT.FOR at 13:12:38 un JUN 9, 1986 for CCId=SHYX

1905
1906
1907
1908
1909
1970
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962

C

oo

OCOOO0000000CO0

cooncocOoon0000

NSTAT(2 ,NFLAG/2) = 60 - NSEC

260 GO 7O 400

280 IF (INIT .EQ. 1) GO TO 400

IF (NFLAG .EQ. 2 .AND. NSEC .LT. 60) GO 70 400

..... DUE TO A DATA COLLECTION EQUIPMENT BUG, THERE WERE SOME
ENGINE OFF PERIODS WHEN A SPEED WAS READ, BUT NO MORE THAN
ONE SPEED PER RUN. ALL SUCH CASES WILL BE DEALT WITH AS IF
ZERO SPEEDS WERE READ, SINCE THE SPEED READ WAS CAUSED BY A
DATA COLLECTION EQUIPMENT BUG AND SHOULD NOT HAVE BCEN
THERE .

..... NOW CHECK IF ANY ENGINE OFF PERIOCDS OF LESS THAN 60 SECONDS
OCCUR. SUCH “STALLS’' COULD OCCUR FROM EITHER ONE OR TwO
LINES OF FLAG DATA, SO TWO LINES WERE READ IN.

) .EQ. 4) )

IF(NFLAG .EQ. 2 .AND. (FLAGS(1) .EQ. 2 .OR. FLAGS(!
1) = 60

1 NSTAT (2,

IF (NSEC .NE. 60 .AND. NSTAT(2,1) .NE. 60) GO TO 300
GO TO 400

300 IF (NSEC .GT. 60) PRINT 440

IF (NSEC .GT. 60) STOP
IF((NFLAG .EQ. 4) .AND. (FLAGS(1) .EQ. 2 .OR. FLAGS(1) .EQ.4))

1 GO TO 160
IF((NFLGNX .GT. 2) .AND. (FLAGNX(1) .EQ. 2 .OR. FLAGNX(1) .EQ.4a))
1 ’ GO TO 160

..... CALCULATE THE NUMBER OF MOTOR OFF SECONDS, NDIFF, ON CURRENT
LINE IN DATA FILE. .

NDIFF = 60 - NSEC

IF (NFLAG .EQ. 2 .AND. (FLAGNX(1) .EQ. 1 .OR. FLAGNX(1) .EQ. 3))
1 GO 70 400

IF (NFLAG .EQ. 2) NDIFF = 60

IF ((FLAGNX(1) .EQ. 1) .OR. (FLAGNX(1) .EQ. 3)) NSTFLG(NFLAG/2) =

IF ((FLAGNX(1) .EQ. 1) .OR. (FLAGNX(1) .EQ. 3)) GO TO 400

IF ((FLAGNX(2) + NDIFF) .GT. 60) GO TO 400

IF ((FLAGS(NFLAG - 1) .EQ. 1) .OR. (FLAGS(NFLAG - 1) .EQ. 3))
1 GO TO 400

IF{ ( NDIFF + 60 - NSECNX) .GT. 60) GO TO 160

NSEC = 60
..... FOR NDIFF LESS .THAN 60

SUM UP THE NUMBER OF PROSPECTIVE STOP SECONDS AND-THE NUMBER
OF SECONDS OF THE FLAG(2) 'NEXT’. IF <= 60, THIS IS A
STALL, OTHERWISE IT IS A STOP.

NN = NDIFF + 1
IF (FLAGNX(1) .EQ. 2 .0OR. FLAGNX(1) .EQ. 4) NN = NOIFF + 60 -

INSECNX
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Listing of OCS_STAT.FOR at 13:12:38 on JUN

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974

1975

1976
1977
1978
1979
1380
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2000
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

O oo n

oo

aoo00n

320

340

C
C2000

IF (((FLAGNX(1) .EQ.-2 .OR.

12) NN = NDIFF + GO

9, 1986 for CCid=SHYX

FLAGNX(1) (EQ. 4)) .AND. NFLGNX .EQ.

..... IF NN > 60, IT IS AN OFF, NOT A STALL.....
IF '(NFLAG .EQ. 2 .AND. (FLAGNX(1) .EQ. 1 .OR. FLAGNX(1) .EQ. 3))

} GO TO 400

..... BEWARE OF THE CASE AFTER A STALL AND COMBINING THE

STALL SECONDS, THAT
IF (NN .LE. GO .AND. NFLAG

o
NDIFF

NSTAT( 1 ,NFLAG/2)
NSTAT(2,NFLAG/2)
NSTNX(1,1) = O

NSEC CAN BE LESS THAN 60.....

.NE. 2) GO TO 320

..... THE BELOW IS TRUE ONLY WHEN FLAGNX(NFLGNX-1) .NE. 2 OR 4

IF (FLAGNX(NFLGNX - 1) .NE.

INSTNX(2,1) = 60 - NSECNX

2 .AND. FLAGNX(NFLGNX =~ 1) .NE. 4)

GO TO 400
..... COMBINE THE STALL SECONDS WHICH CONTINUES FROM THE PREVIOUS
LINE. ...
IF (NFLGNX .EQ. 2 _AND. FLAGNX(2) .EQ. 0) GO TO 400
..... ITS A STALL, SO NSTAT(1,1) = 2; 1=0ON; 0=0FF; S=INITIALIZED
FIX LATER

NSTAT(1,NFLAG/2) = 2
NDUMMY = FLAGNX(2)

DO 340 1 = 1, NDUMMY
SPD(NFLAG/2,FLAGS(NFLAG) +

1) = SPONXT(1,1)

FLAGS(NFLAG) = FLAGS(NFLAG) + FLAGNX(2)

NSTAT{1 ,NFLAG/2) = 2
NSTAT(2,NFLAG/2) = NN

NFLGNX = NFLGNX - 2

NDUM = NFLGNX / 2

DO 380 I = 1, NDUM
IF (I .GT. 6) GO TO 380
IF (I .LT. 7) NSTNX(1,1)
IF (I .LT. 7) NSTNX(2,1)

NDUMMY = FLAGNX(1%2+2)
IF(NOUMMY .EQ. 0) GO 10

DO 360 J = 1, NDUMMY
TEMPP = SPDNXT(I +
PRINT 2000, TIME, I, J,

NSINX(1. T + 1)
NSTNX(2,1 + 1)

i

370

1,J)

TEMPP

FORMAT(* TIME=' 14, * 1=" 13, * J=',13, * TEMPP=", FS:I)
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Listing of OCS_STAT.FOR at 13:12:38 on JUN 9, 1986 for CCid=SHYX Page 36

2021 360 SPDNXT(I,J) = TEMPP

2022 C

2023 370 FLAGNX(2*1) = FLAGNX(Z2*1+2)

2024 380 FLAGNX(2*1-1) = FLAGHX(2%1 + 1)

2025 C

2026 FLAGNX(NFLGNX + 1) =0

2027 FLAGNX(NFLGNX + 2) = 0

2028 NSTNX(1,NFLGNX/2 + 1) = §

2029 (o NSTNX(1,NFLGNX/2+2) = 5

2030 NSTNX(2,NFLGNX/2 + 1) = 0

2031 C NSTNX(2,NFLGNX/2+2) = 0

2032 (o '

2033 C

2034 400 INIT =0

2035 INCSPD = |}

2036 RETURN

2037 420 IF (OLDST .NE. 2 .AND. OLDST .NE. 4) CALL STATON(OLDST)
2038 CALL FINISH

2039 sTOP .

2040 440 FORMAT (* MORE THAN 60 SPEEDS IN A MINUTE-IMPOSSIBLE!!! ")
2041 460 FORMAT (I3, 15, 16, 6F4.0, 1214)
2042 4B0 FORMAT (I3, IS5, 16, SF4.0, A4, 1214)
2043 500 FORMAT (F6.1, 19F5.1)

2044 END

2045 SUBROUTINE RUNTME(ITIME)

2046 DIMENSION ITIME(6)

2047 CALL TIME(22,0, ITIME)

2048 RETURN

2049 END
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LEVEL 1.3.1 (FEB 1984) VS FORTRAN DATE: MAR 16, 1987 TIME: 11:23:07 PAGE :
REQUESTED OPTIONS (EXECUTE): TEST o

OPTIONS IN EFFECT: NOLIST NOMAP NOXREF NOGOSTMT NODECK SOURCE TERM OBJECT FIXED NOTEST TRMFLG SRCFLG SYM

OPT(0) LANGLVL(77) NOFIPS FLAG(1) NAME(MAIN ) LINECOUNT(60) CHARLEN(500) Sbump
* * 1o . 2. .. .. .. 3. ... 4. ........ |5 S, 6......... T.%....... B......... | 2 *
C
C PROGRAM OCS_CMP.FOR
c
C THIS PROGRAM IS USED TO COMBINE OPERATIONAL CHARACTERISTIC STUDY
C DATA (GENERATED BY THE PROGRAM OCS_STAT.FOR) INTO TRIPS ACCORDING
C TO A USER SPECIFIED BETWEEN TRIP TIME LIMIT,
[
C PROGRAMMER: STEVE MICHELIN
¢ .
C 3/16/87 - MODIFIED PROGRAM TO INCLUDE OFFCT IN TOTAL SECONDS AND
C STOP SECONDS FOR COMBINED TRIPS. ALSO PUT IN OPTION
C FOR HEADERS IN OUTPUT OR NO. ALSQO CLEANED UP CODE AND
C PUT IN COMMENTS. JDC.
C
ISN 1 INTEGER*4 SVDAY1(125), TRPCT1(125), DYTRP1(125), SVTIMI(125),
1 TYPE1(125), START1(125), OFFCT1(125),
2 STPCT1(125), TOTSC1(125), STPSC1(125), GOSC1(125),
3 LOAN1(125), ECHO11(125), WwHO01(125), GOOD1(125),
4 DATE1(125), ECH031(125),
5 SVDAY2(125), TRPCT2{(125), DYTRP2(125), SVTIM2(125),
6 TYPE2(125), START2(1295), OFFCT2(125),
7 STPCT2(125), TOTSC2(12%), STPSC2(125), G0SC2(125),
8 LOAN2(125), ECHO12(125), wH02(125), G0O0OD2(125),
9 DATE2(125), ECH032(125), ITIME(6),
* ERR1(125), ERR2(125), ERR3(125), ERR4(125),
: ) 1 NEWTRP (125) )
ISN 2 INTEGER*4 OFFSEC/0/, TOTSEC/0/, TOTSTP/O/
. C
ISN 3 REAL*B AVSPD1(125), AVDBS1(125), AVSPD2(125), AVDBS2(125),
\ DSTNC1(125), DSTNC2(125)
ISN 4 CHARACTER DATFLE*30, OUFLE*7, CONSOL*10
ISN 5 CHARACTER HEADER, YES/'Y*'/, NO/'N’/
C
C DEFINE INPUT FILE AS SHYY:0CS.D-TRIPS. THIS SHOULD BE DATA
C GENERATED FROM THE PROGRAM OCS_STAT.FOR.
C DEFINE.OUTPUT FILE AS -TRIP, CONSOLE AS *MSOURCE*.
C
ISN 6 DATFLE = *SHYY:0CS.D-TRIPS’
ISN 7 OUFLE = '-TRIP’
ISN 8 CONSOL = **MSQURCE*"’
ISN 9 OPEN (0O, FILE=CONSOL )
1SN 10 OPEN (5, FILE=DATFLE )
ISN 11 OPEN (6, FILE=QUFLE )
C
ISN 12 CALL FTNCMD('SET ATTENTION=ON; ‘)
C
C GET USER SPECIFIED BETWEEN TRIP TIME LIMIT.
C
ISN 13 WRITE(O,*) ‘ENTER A BETWEEN TRIP TIME LIMIT:
ISN 14 READ (0,*) ITOLER

ISN 15 WRITE(O,*) ‘TOLERANCE IS ‘', ITOLER

o7 d



LEVEL 1.3.1 (FEB 1984) VS FORTRAN DATE: MAR 16, 1987 TIME: 11:23:07 NAME: MAIN PAGE :

U I DA 2 3...... I SR, S 6. ... Tox .. 8
Cv
C CHECK IF USER WANTS HEADERS IN OUTPUT FILE -TRIP.
¢ > )
1SN 16 WRITE(O,*) °DO YOU WANT HEADERS IN QUTPUT FILE -TRIP? (Y/N):
1SN 17 READ (0,505) HEADER
ISN 18 505 FORMAT(A1)
C
C READ IN ORIGINAL OCS TRIP DATA.
(o
ISN 19 NPAGE = 1
ISN 20 NBACK = 0
1SN 21 NEND = 0
ISN 22 10 CONTINUE
1SN 23 IF(NBACK .EQ. 1) BACKSPACE 5
1SN 25 NBACK =
C
ISN 26 DO 200 I = 1, 1000
ISN 27 READ(S, 100, END=250)
1 SVDAYI(I), TRPCT1(I), DYTRPI(I), SVTIMI(I), TYPEI(I),
2 STARTI1(1), OFFCT1(I), AVSPDI(I), DSTNCI(I), STPCTI(I),
3 AVDBS1(I), TOTSC1(I), STPSCiI(I), GOSCI(I), LOANI(I),
4 ECHO11(1), wHO1 (1), ECHO31(I), DATEI1(I), GOOD1(I1)
ISN 28 100 FORMAT(416, 212, 16, 2F10.3, I6, F10.3, 316, 15, 312, 17, 12)
C
1SN 29 DYTRP2(I) = O
ISN 30 TRPCT2(I) = o0
ISN 31 ICOUNT = 1 -
ISN 32 IF( 1 .EQ. ' ) GO TO 200
1SN 33 IF( LOANT(I) .NE. LOANI(I-1) ) GO TO 300
ISN 34 200 CONTINUE
. C
1SN 35 250 CONTINUE
ISN 36 NEND = 1
ISN 37 300 CONTINUE
C .
(o i Bt e e e T R e T e < R e A E
C ) .
C COMBINE TRIPS IF THE OFFCT FALLS WITHIN THE USER SPECIFIED LIMIT.
C
ISN 38 TRPCT2(1) = O
ISN 39 J = 0
ISN 40 DO 500 I = 1, ICOUNT
ISN a1 IF(OFFCT1(1) .GT. ITOLER .OR. I .EQ. 1) THEN
: C
C TRIP NOT WITHIN LIMIT.
. (o
1SN -V J = J + 1
ISN . 43 ERR1(J) = 0
ISN 44 ERR2(J) = 0
ISN 45 ERR3(J) = 0
ISN a6 ERRA(Y) = 0
ISN 47 NEWTRP(J) = 0
ISN 48 sSvDavY2(J) = SVDAY1(1)
ISN 49 IF(I .EQ. 1) THEN
ISN 50 TRPCT2(J) = 1

ISN S1 ELSE

17 49



LEVEL 1.3.1 (FEB 1984) VS FORTRAN DATE: MAR 16, 1987

S T D 2. < JUR T S - J

1SN 52 TRPCT2(J) = TRPCT2(J-1) + 1
ISN 53 ENDIF ]
1SN 54 IF(SVTIMI(I) .LY. SVTIMI(I-1) .OR. I .EQ. 1 .OR.
- 1 OFFCT1(I).GE.1440) THEN
ISN 55 DYTRP2(J) = 1
ISN 56 ELSE
ISN 57 DYTRP2(J) = DYTRP2(J-1) + 1
ISN 58 ENDIF
C
ISN 59 SVTIM2(J) = SVTIMI(I)
ISN 60 TYPE2 (J) = TYPE1 (1)
ISN 61 START2(J) = STARTI (1)
ISN 62 OFFCT:2(J) = OFFCT1(1)
ISN 63 AVSPD2(J) = AVSPDI1(I)
ISN 64 DSTNC2(J) = DSTNCI1(1)
ISN 65 STPCT2(J) = STPCT1(1)
1SN 66 AVDBS2(J) = AVDBS1 (1)
ISN 67 TOTSC2 (J) = TOTSCH (1)
ISN 68 STPSC2(J) = STPSC1(1)
1SN 69 GOSC2 (4) = GOSCY (1)
1SN 70 LOANZ (J) = LOANT (1)
ISN 71 ECHO12(J) = ECHO11 (1)
ISN 72 wHO2  (J) = wHO1 (1)
1SN 73 ECH032(J) = ECHO31(1)
ISN 74 DATE2 (J) = DATE1 (1)
ISN 75 GooD2 (J) = GOOD1 (1)
C
C TRIP WITHIN LIMIT.
C .
ISN 76 ELSE
ISN 77 . OFFSEC = OFFCT1I(I) * 60
1SN 78 TOTSEC = TOTSC1(I) + OFFSEC
ISN 79 TOTSTP = STPSCI1(I) + OFFSEC
C
ISN 80 NEWTRP(J) = NEWTRP(J) + 1
ISN 81 IF(TYPE2(J) .NE. TYPEI(1) ) TYPE2(J) = 2
C
TSN 83 DSTNC2(J) = DSTNC2(J) + DSTNC1I(1)
ISN 84 STPCT2(J) = STPCT2(J) + STPCTI(I)
ISN 85 TOTSC2 (J) = TOTSC2(J) + TOTSEC
C
1SN 86 AVDBS2(J) = DSTNC2(J) /7 (STPCT2(J) )
ISN 87 AVSPD2(J)} = (DSTNC2(J) * 3600) / TOTSC2(J)
C
1SN 88 STPSC2(J) = STPSC2(J) + TOTSTP
ISN 89 GOSC2 (J) = GOSC2(J4) + GOSCt (1)
C
ISN 20 IF(ECHO12(J) .NE. ECHO111(I) ) ERR1(J) =
ISN 92 IF(WHO2 (J) .NE. WwHO1 (I) ) ERR2(J) = 2
ISN 94 IF(ECHO32(J) .NE. ECHO31(I) ) ERR3(J) = 3
ISN 96 IF(GOOD2 (J) .NE. GOOD1 (1) ) ERR4(J) = 4
C
ISN 98 ENDIF
C
C

ISN 99 500 CONTINUE
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LEVEL 1.3.1 (FEB 1984) VS FORTRAN DATE: MAR 16, 1987 TIME: 11:23:07 NAME: MAIN PAGE :

ST T D 2o 3...... AL 5., 6. 76 8
C
C .
(o et R e L B e T R Ll e b T et R ety A
C
C WRITE COMBINED TRIP DATA TO TEMPORARY FILE -TRIP.
C )
ISN 100 DO 700 I = 1, J
ISN 101 IF(HEADER.NE.YES)GO TO S80
ISN 102 TESTI .= FLOAT(I) / 50.
ISN 103 IFC I .EQ. 1 .OR. TESTI .€Q. 1.0 .OR. TESTI .EQ. 2.0) THEN
ISN 104 CALL GUINFO( ‘SIGNONID’, ICCID)
ISN 105 CALL CUINFO( *$=0N - 1 )-
ISN 106 CALL TIME( 22, o, ITIME)
C .
ISN 107 WRITE(6,510) (ICCID, ( ITIME(K), K = 1, 6),
1 ITOLER, J, LOAN2(I), NPAGE)
ISN 108 510 FORMAT(’1’, 10X, A4, 2X, 6A4, 10X, ‘OFFCOUNT LIMIT=',I13,9X,
113,2X, 'TOTAL TRIPS LOANg=", I4, 10X, ‘PAGE ‘, I3)
1SN 109 WRITE(6,550)
ISN 110 550 FORMAT (/, :
1 ' SAVDAY DAYTRP oLDST ‘, * OFFCT DIS”’,
2 TNC. AVEDBS STPSC LOAN# DATE ',
3 ERRORS ‘", /, : TRIPCT SAVTIM START -,
4 : AVESPD STOPCT TOTSC GOSC”
5 ’ FLAGS TRPFLG #COMB ‘., /)
C
ISN 1t NPAGE = NPAGE + 1
ISN 112 ENDIF
[
1SN 13 S80 CONTINUE
ISN 114 WRITE(6,600)
2 SVDAY2(1), TRPCT2(1), DYTRP2(I), SVTIM2(1), TYPE2(I),
2 START2(1), OFFCT2(1), AVSPD2(1), DSTNC2(I), STPCT2(1),
3 AVDBS2(1), TOTSC2(I), STPSC2(I), GOSC2(1), LOAN2(I),
_ 4 ECHO12(I), wHO2 (1), ECHO032(I), DATE2(I), GOOD2(I1),
5 ERR1(1), ERR2(1), ERR3(1), ERR4(I), NEWTRP(I)
ISN 115 600 FORMAT(416, 212, 16, 2F10.3, 16, F10.3, 316, 15, 312, 17, 612)
C
ISN 116 - 700 CONTINUE
ISN 17 IF(NEND .EQ. O) GO TO 10
C
C- TERMINATE.
C
ISN 118 STOP
ISN 119 END
*STATISTICS* SOURCE STATEMENTS = 113, PROGRAM SIZE = 35232 BYTES, PROGRAM NAME = MAIN PAGE : 1..
*STATISTICS* NO DIAGNOSTICS GENERATED.

*EMAIN®* END OF COMPILATION } **»*xx
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LEVEL 1.3.1 (FEB 1984) VS FORTRAN DATE: MAR 16, 1987 TIME: 11:23:22 PAGE:
SUMMARY OF MESSAGES AND STATISTICS FOR ALL COMPILATIONS

*STATISTICS* SOURCE STATEMENTS = 113, PROGRAM SIZE = 35232 BYTES, PROGRAM NAME = MAIN PAGE:

*STATISTICS* NO DIAGNOSTICS GENERATED.

**MAIN** END OF COMPILATION 1 #%*ssx

#rs008% SUMMARY STATISTICS ###*%*#%% (0 DIAGNOSTICS GENERATED. HIGHEST SEVERITY CODE IS O.
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Appendix C
Histograms: Urban Only Trips
Trips Separated By An Engine Off

Period Exceeding 10 Minutes

Histogram Key:

LEFT-END = Lower limit of interval

TOT % . = Percent of total trips
found in interval

COUNT = Number of trips in interval
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1000

+

RE.9.9.9.9.9.9.9.9.9.9.9.9.9.0.9 .99

R 2.9.9.2.9.9.9.¢.9.9.9.9.9.9.9.9.9,89.9.9.9.9.9901

B2 0.9.9.9.9.9,9.9.9.9.9.9.9.0.9.9,0,9.0.8.9.9.9.9,9.0.0000999.99!

AR 0.9.9.0.9.99.9.9.0.9.99.9.¢99.0.99999890000900909980080098.0790
A2 0. 2.2.9.9.9.0.9.9.0.9.099.99.9990099999990880909009990000!
+XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
A2 50000000 000999008009 09008900008090 009000998081
A2 0.9.9.0.0.0.0.0.9.9.9.9.9.9.9.0.9.0.9 9.9.9.9.0.999999900800080008]

A0, 9.9.8.9.9.9.9.9.9.9.9.9.9.0 9999989999898 4

AR 9.9.9.0.9.9.99.9.9.9.9.99.9.9.¢.8.9.9.9.9.¢9.84

LR 0. 9.9.99.9.99.9.9909.99809904

L2.9.9.9.9.9.9.9.9.9 9.9.9.9.9

AR 0.9.9.2.9.9.9.9.9.9.9.9.9.9.9.9.9

RR0.9.9.9.9.9,¢.9.9 94

AR P09 9.9.9.9.9.9.¢ 9

L.9.9.9.9.8.9.9.9 4

T AXXKAKXX

R 9.9.9.0.9.9,9.9 4

FAXXXKX

L8, 9,9.9.9.0.4

+AXX

CFXXXXX
+XX

+XX
XXX
+X
+ XX
+X

o+

+
+
+X
+
+XX

> 35.000
(INTERVAL WIDTH= 1.0000)

€0



TRIP DISTANCE (0-25 miles)

LEFT-END

0.

.50000
1.0000
1.5000
.0000
.5000
.0000
.5000
.0000
.5000
. 0000
.5000
.0000
.5000
.0000
.5000
.0000
.5000
.0000
.5000
0.000
10.500
11.000
11.500
12.000
12.500
13.000
13.500
14000
14.500
15.000
15.500
16.000
16.500
17.000
17.500
18.000
18.500
19.000
19.500
20.000
20.500
21.000
21.500
22,000
22.500
23.000
23.500
24,000
24,500

— QOO NNOONNIDODWWNN

TOTAL

TOT%

1

-t = S NNWANDDODOUNIND®O
NRNRNWNUODLDWWRONWWOO~ WO WONONNOOWRND=0W0N

- —

o

.

—-— = AN

.
Py

0oO000CO0 O

.

.4
100.0

O00O0Q =0~ ===DBNONNNWNUDWLWWDO

4
1000

each X = 2 trips

R 20990999 998 99.8.99.8.98000008000880090990 8008900990980
£ 9.0.0.9.9.9.9.9.9.9.99.99090999 50959980000 5900980000008]
F OO XK XXX XK IR KKK IO XK XXX XX X

R 000009008009 99906.09009009090000000988004
R2,9.9.0.6.9.9.0.00899.900989909¢9004

R 8,9.9.9.9.9.9.9.0.9.9.099.9089900099990]
FXRAARKKKRKERRKRKIK KK XXX KKK XXX XX X

AR5 9,00 89,999 9.9.9.9.9.9.9.¢6 9

h2.0.0.0.9.0.9.0.9.9.9.¢99.00969090 08060989080,
FRXKEXRXKKKXXX XXX X XKXK X

FXXKKXXXX KKK XXX

B2 9.0.9.9.0.90.99.9.09999.9.990999004

LR 0. 0.0.9.0.9.0.9.9.9.9.9.9.9.9.0.04

£2.0.0.0.9.9.9.9 99,894

AR 2.9.9.9.9.9.9.9.94

FXXXXXXKX

FAXXXKX

FXAKXXXXX

HXXXXXXKX

+FXXXXXX

TAEXXXXXXAXKX

+FXXXXX
HFXARXXXXX
FXAXXXXXX
+FXXXXXX
+XAXXX
+X XXX
+XX

+XX

+XX

+XXX

+X

+XX

+X

+X

+X

+

+X

XX

+X
+X
+X
+X
+

+X

++ 4+

> 25.000
(INTERVAL WIDTH= .50000)

7D



TRIP DISTANCE (0-2 miles)

LEFT~END TOT%

0.

. 10000
.20000
.30000
.40000
.50000
. 60000
.70000
.80000
.90000
.0000
. 1000
.2000
.3000
.4000
.5000
. 6000
.7000
.8000
. 9000

- - ottt b 4

N = —=h

o D N ot o N =
DOONNDONUNIODOLOLNNDODN=OIOD

65.
TOTAL 100.

COUNT

each X =1 trip

R20,2,9.9.9.9.9.9.9.9.9.0.9.99.0.9909809.00009909080909809908900

FRAKRXKXKXXKXXXX
HFXXXXKKXKXKKXKKXXX XXX
B2 0090 9.9.0.9.9.9.9.9.9.¢.9.¢999094
+FXXXXX

FURARRKKKXAXX XXX X

R0 0.0.0.9.9.0.9.9.9.0.9.$.09.9.9.990003
R00,0.0,9.9.9.9.0.9.0.9.9.6.0.9,0 4
FURAAXXKKKXX XXX

R 0,009 9,909, $.9.0.9.9.0.9.9

RR. 0.0 0.9 9999999999999

AR 5.9.9.9.9.9.0.9.9.9.9.9.6 94
FAXXXKKXXXXXX

AR Y0 0.9.9.9.9.9.9.9.9,9.9.9.9.9.9 3

R 0000 9999999998000
£2.9.9.0.8.0.9.0.9.9.9.09.09 094
FXXRXXXXXXXKX

R 2.9.2.3.9.9.0.0.9.99 9.9.0.9,9.9.0.64
FXAXXXXXXXXX
FXXXKXXXKXXXX XX XXX X

> 2.0000
(INTERVAL WIDTH= .10000)

GO



AVERAGE DISTANCE BETWEEN STOPS (0-5 miles) each X = 2 trips

LEFT-END TOT%

0.
. 10000
. 20000
. 30000
.40000
.50000
. 60000
. 70000
.80000
.90000
.0000
. 1000
. 2000
. 3000

—— - —

-2 NWRTRO—~-N =~

N=NNRNONNNUODDLULNNDIDOONLWWLNHNUODNOCWE

.4000 1.
L5000 1.

L6000
L7000
.8000
L9000
L0000
. 1000

BDODLEDDIDLDLOLDLOLDUWLWHWHLUWRWWLRWWWWNNNNRNNRNNKN —- — = — - — = — = =
- W
o @]
C (o]
[} o
o

(<
o
C ¢
o
(=]

TOTAL 100.

o
o
c
<
o cooccocc

ci

[

o

o
[=NaN NNl

- - N

C=0000C—-0WC—-00CDO0CO0OC—-N=NON-=NNNUU~NNMNNWO®

©

1000

A2 3. 2.0.9.9.9.9.9.9.9.9.9.90.9.9.0,89999900080 089900,

L2 9.9.0.09 9098999099009 08908890000000099099000990090

E2 0.9.9.9.9.9.9.9.99.9.9.9.9.999999989080908080980899090099009098899089900
AR 3. 0.0.9.0.9.9.9.¢.9.9.9.9.9.9.9.3980999.90.00908900000099900000000809908800099908004
R2.9.9.0.9.9.9.9.90.9.9.0.9.9.90.0899099000000800900008000009000.60 08809990904
AR 9 0099999 9999.0.9.0009990890999998999099099090900.800808993

B2 0.0.9.9.9,0.9.9.9.9.9,0,9.9,9.9.9.9.9.9.9.9.9¢09990009.70800909

L2 P 000 0.0.0.9.0.0.0.9.0.0.0.00.999099000]

FXXXXXXKXHXXXKXXKXXKXXKXX KK KX

R 8,9.9.9.9.9.9.9.9.9.9.9.9.9.0 9994

L9 9.9.9.9.9.9.9.9.8 1

A8, 9,3,9.9.9.9.9

RE.Y.0.9.9.9.9

+XXXX
FXXXXXKXXXX
+ XX XXX XX
+XX

+ XXX

+X

+X

+XXXX

+ XXX

+X

+X

+X

+X

+X

.

+X

+X

+X

+X

+

P A T T N R S
x
x

> §.0000
(INTERVAL WIDTH= .10000)

990



TIME SINCE LAST TRIP (0-24 hours) each X = 3 trips

LEFT-END TOT% COUNT

0. 25.0 250 FXXXXXXKKKIKK KKK XK XXX XX XX XXX KKK KK KKK IKIXKKXKXKKKXXXKKKKXXXX KKK KRK KRR KXXRKXX
.50000 15.7 IEYARD 3099989999099 899088999008 68999998000008899008999.9990
1.0000 8.6 LIRS 9.9.9.9.9.9.9.9.0.9.0.9.0.009900008909.99080
1.5000 7.2 T2 XXX XHHXKKXHHKKK KKK X XXX XX
2.0000 3.6 36 FXXXXAXXXXXXXX
2.5000 3.4 34 +XXXXXAXXAXXXX
3.0000 3.1 KREEED 9.9.9.9.9 999,904
3.5000 2.2 22 +XXXXXXXX
4.0000 2.1 21 HXXXXXXX
4.5000 2.7 27 +FXXXXXXXXX
5.0000 1. 11 +XXXX

5.5000 1.0 10 +XXXX

6.0000 .5 5 +XX

6.5000 .5 5 +XX

7.0000 .2 2 +X

7.%000 .4 4 +XX

8.0000 1.6 16 +XXXXXX
8.5000 2.1 21 +XXXXXXX
9.0000 1.1 11 +XXXX

9.5000 1.6 16 +XXXXXX
10.000 1.7 17 +XXAXXXX
10.500 1.1 11 +XXXX

11.000 1.1 11 +XXXX

11.500 1.3 13 +XXXXX

12.000 .9 9 +XXX

12.500 .9 9 +XXX

13.000 .6 6 +XX

13.500 .8 8 +XXX

14.000 1.3 13 +XXXXX

14.500 .4 4 +XX

15.000 .2 2 +X

15.500 .2 2 +X

16.000 .4 4 +XX

16.500 .3 3 +X

17.000 .2 2 +X

17.500 .5 5 +XX

18.000 M 1 +X

18.500 A 1 +X

19.000 .4 4 +XX

19.500 .4 4 +XX

20.000 A 1 +X

20.500 .1 1 +X

21.000 .1 1 +X

21.5%500 .4 4 +XX

22.000 MR 1 +X

22.500 .3 3 +X

23.000 .4 4 +XX

23.500 A 1 +X

1.8 18 > 24,000

TOTAL 100.0 1000 (INTERVAL WIDTH= .50000)

LD



TIME SINCE LAST TRIP (10-60 minutes) each X =1 trip

LEFT-END TOT% COUNT

10.000 0. 0+
11.000 2.1 FARE D $.90.9.9.99.99.0999999099994
12.000 2.0 20 +XXXXXXXXXXXXXXXXXXXX
]3.090 2.1 FARE D 9.9.9.9.9.9.99.9.¢9.69999997994
14,000 1.9 19 +XXXXXXXXKXKXXKXKX XXX X
15.000 1.8 18 +XXXXAXXXXXXKXXXXXXX
16.000 1.6 16 +XXXXXXXXXXXXXXXX
17.000 .6 6 +XXXXXX

18.000 2.2 YVERD 9.99.$.999.9.99.9999999997994
19.000 1.5 15 HXXXXXXXXXXXXXXX
20.000 1.0 10 +XXXXXUXXXX

21.000 1.3 13 FXXXXXXXXX XXX X

22.000 .9 G +XXXXXXXXX

23.000 .5 5 +XXXXX

24.000 .9 9 +XXXXXXXXX

25.000 .6 6 +XXXXXX

26.000 . 1.5 15 EXXXXXXXHXXX XX XXX
27.000 1.0 10 +XXXXXXXXXX

28.000 1.2 12 +XXXXXXXXXXXX

29.000 .3 3 +XXX

30.000 .7 7 HXXXXXXX

31.000 1.0 10 FXXXXXXXXXX

32.000 1.3 13 +XXXXXXXXXXXXX

33.000 .8 B +XXXXXXXX

34.000 7 7 EXXXXXXX

35.00Q .86 6 +AXXXXX

36.000 .6 6 +XXXXXX

37.000 1.0 10 +XXXXXXXXXX

38.000 .7 T +XXXXXXX

39.000 .8 8 +XXXXXXXX

40.000 1.0 10 +XXXXXXXXXX

41.000 .4 4 +XXXX

42.000 .5 5 +XXXXX

43.000 .3 3 +XXX

44.000 .3 3 +XAX

45 .000 .4 4 +XXXX

46.000 .4 4 +XXXX

47 .000 .3 3 +XXX

48 .000 .4 4 +XXXX

49,000 .4 4 +XXAXX

50.000 0. 0+

51.000 .2 2 +XX

52.000 .3 3 +XXX

53.000 .5 S +XXXXX

54.000 .4 4 +XXXX

55.000 .4 4 +XXXX

56.000 .6 6 +XXXXXX

£7.000 R 1o+X

58.000 .2 2 +XX

59.000 .7 7 HXXXXXXX

59.0 590 > 60.000
TOTAL 100.0 1000 (INTERVAL WIDTH= 1.0000)

8 O



TOTAL TRIP TIME (0-90: minutes)

LEFT-END

0.

2.0000
4.0000
6.0000
8.0000
10.000
12.000
14,000
16.000
18.000
20.000
22.000
24 .000
26.000

80.000
82.000
B84.000
86.000
88.000

TOTAL

TOT%

0.

100.

=N =RNRNNWLNNUINDINDRE —

DUONONNNO—~-COWNDOONAD ~—-=0O~NO

O0CO0OD00

N=NWN

OO0 = =wC=2C==~0ON=NLNCBBUINO~N

N

1000

each X = 2 trips

L 2.3, 3,.3.2,3.9.9.3.9.9.9.2.9.9.9.9.9.9.9.9 8899999899804

BT, 0,0.5,9,9.9.9.9.9.9.9.9.9,9.09.999¢909 799999909

A2, 2.9.3.9:9.9.09 9899999999989 9809003000980998880088899899.8839,
R 3,3.9.9.9.9.9.9.9.9.9.9.99.0.9.99999.999.099800009000000908088]
R 2,0 .3.9.9.9.9.99 9999999039900 90088809080498¢889
R2. 2.0 9.0.99.9.9.¢9.09999998000800090880998¢84
FXXRXAXXXKKKKKKXKXXXKKAKHKKKXKHHXKXX KKK X XXX X
R 9 9.0.9.9.9.9.9.9.9.99.90.009999099089099098999909

AR P00 0.0.09.9.999999899998999999.091

L8 9.9.9.0.0.9.9.9.9 9 9.9.99.9.99999999900 5094

A0 9.9.9.9.9.9.9.9.0.9.9.9.9.9.9.9.¢.9.9

AR 0. 8.0.0.0.9.9.9.9.9.9

h2.3.9.9.9.9.9.9.9.9 9.9 9.9

A3 3.3.9.9.9.9.9.9 9.0.4

FAXXXXXXX

L. 9.9.2.9.9.9.0.9.9 4

FAXKXXX

+AXXK

FXXRXXX

+FAXXAXX

+XXXX

FAXXXX

+XXXX

XXX

+XX

+

+X

6 0

FXX

+X
+X
+X
+
+X
X
+
+X
+
+X
+X
+

+ o+ 4+

v

90.000 ‘ '
(INTERVAL WIDTH= 2.0000)



TOTAL TIME MOVING (0-25 minutes) each X =1 trip

LEFT-END  TOT% COUNT

45 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

0. 4.5

.50000 1.5 15 +XXXXXXXXXXXXXXX

1.0000 2.9 29+ XXRXHXKX KK XK KX KX KX KX KK XXX XXX
1.5000 2.2 22 #XXKHOCKXXKHHX KX KKK XXX X

2.0000 3.4 34 HXXXXXKXXKKIKHEHKK I X KX KKK KK XX KHK XXX X
2.5000 3.9 39 HXKXKKXK KKK I KKK XK XK X IR HKK XK X KX KX KX XXX
3.0000 2.9 29+ XXXXKHKKHHK I KX KK IKKK XXX XXX X
3.5000 4.3 43 FXXXKKHXKKXHXKKHKKX KK KK KXXHHKK KK XXX XK KK XKXX XXX XX
4.0000 3.6 36+ XXXXKKXKHICKKHXKKHXK KK KKK X KK KX KKX KKK XXX
4.5000 3.7 37 XKRXAKHKKKHHKK KKK K HKK KKK KK XK KX KK XXX K XXX X
5.0000 2.8 28 FXXXHXKKXXKHK XXX KX KN KKK XK XXX
5.5000 2.4 24+ XUXXXKXXXHXKK XXX XXX XXX XX

6.0000 2.5 25 HXXXXXXXXXKKXXKXXXKX X XK XX KX X

6.5000 3.3 33 HXXXKXKKKXKKXKKKIKKH KK KX KXKK XXX XXX
7.0000 2.8 28 #XKXXXXXXX IR KHK KKK XXX XXX
7.5000 2.8 28 HXXKXXXKK KK XKIKH KK XK KKK KX XXX XX
8.0000 2.7 27 EXXRKXXHXKKKK KKK K XK KKK XK KX XKX

8.5000 3.2 32 XKUKAHRKXAK KX KKK KHK KK XXX KKK XK KX XXX
9.0000 2.8 28+ XXXXXXHX XK XK KK KKK X KK XXX X
9.5000 3.4 34 FXXXKXKXXKKHHKRKHK KK KKK KKK KXK KKK KKK XX
10.000 1.7 17 HXXXXXAKXXKXXXK XXX

10.500 2.2 22 FXXXXXKHHXXKHHK XK XK KK XX XX

11.000 2.5 25 HXXRKXXXXXKK XK KHHKKX XK XXX XK XX

11.500 2.7 27+ XKRHXUXXKHKXHXHKHK KK XK XX KX X XXX

12.000 2.4 24 FXXRXXAXXKHX KKK KKK XX KX XXXK

12.500 2.1 21 FXXRXAXAXKXXKX XXX X XXX

13.000 1.8 18 +XXXXXXXXKXXXKKXXKXX

13.500 1.5 15 +XXXXXXKXX XXX XXX

14.000 1.0 10 +XXXXXXXXXX

14.500 1.8 18 +XXUXKXXKXK XXX XXX XX
" 15.000 1.0 10 +XXXXXXXXXX

15.500 1.1 11 +XXXXXXXXXXX

16.000 .8 B8 +XXXXXXXX

16.500 .7 T HXXXXXXX

17.000 .7 7 HXXXXXXX

17.500 1.4 14 +XXXXXKX XXX X XXX

18.000 .3 3 +XXX

18.500 .5 5 +XXXXX

19.000 .6 6 +XXXXXX

19.500 .7 7 HXXXXXXX

20.000 .8 8 +XXXXXXXX

20.500 .9 9 +XAXXXXXXX

21.000 .4 4 +XXXX

21.500 .8 B8 +XXXXXXXX

22.000 1.2 12 #XXXXXXKXXKXX

22.500 .5 § +XXXXX

23.000 1.0 10 +XXXXXXXXXX

23.500 .6 6 +XXXXXX

24.000 .3 3 +XXX

24.500 .5 5 +XXXXX

3.9 39 > 25.000
TOTAL 100.0 1000 (INTERVAL WIDTH= .50000)
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TOTAL TIME STOPPED (0-20 minutes) - each X = 2 trips

LEFT-END TOT% COUNT
0. 5.7 67 HXXXXXXXXXXXXXKXXXXXKAXXXKKXXX

.50000 10,1 107 #XXXXXXXXXRXXXXXXXKKHKXXXXKK KKK KKKX KX XK KKK KXKK KX KKK
1.0000 11,9 113 +XXXXXAXXXXXXXXKXHKXKXKAKK KX XK XX XKH XK XXX KKK KKK KKK KKK KX KX
1.5000 8.4 84 FXXXXXUXKKXKKXXKXKKXKKXHKXKKKXKKXXXKKXXRXXKXKX XX
2.0000 9.8 98 +XXXXXXXKNXXXKXXXXHXKXKXHKXKXKXXKX KKK XXX K KKK KKK X KKXX
2.5000 6.3 63 +XXXXXXAXXKXXKXXXXXHX XXX KXKX XXX XK

3.0000 v 5.0 IV 9.9 9.9.9.9.9.9.9.9.9.9.9.99.8999.9099994

3.5000 4.1 41 FXAXRXXXKXXXKXKXXXXXXX

4.0000 3.4 34 +XXXXXXXXXAXXXXXXX

4.5000 3.6 36 FXXXXXXXXXXXKXXX XXX

5.0000 1.7 17+ XXXXXAXXXX

5.5000 2.0 20 +XXXXXXXXXX

6.0000 2.3 23+ XXXXXXXXXXXX

6.5000 1.7 17 +XXXXXXXXX

7.0000 1.7 17 +XXXXXXXXX

7.5000 1.5 15 +XXXXXXXX

8.0000 .7 7 +XXXX

8.5000 .9 9 +XXXXX

9.0000 1.5 15 +XXXXXXXX

9.5000 T 11 +XXXXXX

10.000 1.2 12 +XXXXXX

10.500 .7 7 +XXXX

11.000 .4 4 +XX

11.500 1.6 16 +XXXXXXXX

12.000 .5 5 +XXX

12.500 .9 9 +XXXXX

13.000 LI 11 +FXXXXXX

13.500 .3 3 +XX

14.000 .8 B +XXXX

14.500 .7 7 +XXXX

15.000 .5 5 +XXX

15.500 .2 2 +X

16.000 .5 5 +XXX

16.500 .3 3 +XX

17.000 .4 4 +XX

17.500 .3 3 +XX

18.000 .8 5 +XXX

18.500 .5 5 +XXX

19.000 .4 4 +XX

19.500 .6 6 +XXX

4.2 42 > 20.000
TOTAL 100.0 1000 (INTERVAL WIDTH= .50000)
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NUMBER OF TRIPS MADE PER DAY (0-17) each x = 1 day

URBAN DAYS

MIDPOINT HIST% COUNT

0.0 9.0 17 FXXRXXXRXXKKAKXXKX XXX

1.0 6.4 12 +XXXXXXXXXXXX

2.0 11.2 FARRD $.8.9.9.9.9.9.9.9.9.9.9.999999904

3.0 14.4 27 HEXXXKKIAKKLKHHXK KK XXX XXX X
4.0 101 IEC RS 900999980 ¢09.9999.994

5.0 14.4 FAERD $.9.899 9809999808998 80999989¢
6.0 8.0 15 +XXXXXXKXXXXXXXX

7.0 8.0 15 +XAXAXKXXAXXXKXAXX

8.0 8.0 LR D 999 0999099868 ¢4

9.0 4.3 B +XXXXXXXX
10.0 2.7 5 +XXXXX
11.0 1.1 2 +XX
12.0 0.0 0 +
13.0 0.5 1 +X

14.0 0.0 0 +
15.0 0.5 1 +X

16.0 1.1 2 +XX

17.0 0.5 1 +X

TOTAL 188 (INTERVAL WIDTH= 1.0000)

<1 D



Appendix D

Histograms: Urban And/Or Rural Trips

Trips Separated By An Engine Off
Period Exceeding 10 Minutes

Histogram Key:

LEFT-END = Lower limit of interval

TOT % = Percent of total trips
found in interval '

COUNT = Number of trips in interval



AVERAGE TRIP SPEED (0-64 mph)

LEFT~END "TOT%

g,

2.0000
4.0000
6.0000
8.0000
10.000
12.000
14.000
16.000
18.000
20.000
22.000
24.000
26.000
28.000
30.000
32.000
34.000
36.000
38.000
4qu . VLV
42.000
44.000
46.000
48 . 000
50.000
52.000
54.000
56.000

58.000 0.

60.000
62.000

TOTAL 100.

S NNWOINO~NOOTOMDWN A

N==JNWWNVECOCXTDODE~ OO N-NWONDDOO ~~N ==

—-N

<

COUNT

= NON—-—=DbDELC

12585

each X =.2 trips

+XXXKXKKXKKKKKKXKKXKK XX KX XX

+XXXXXXXXXXKKX :

FEXXARKEXAXXXXXKRX KKK XXX

FAXXAKXAXXKXKKEXHXKHKX XXX KX
EXRXKKXXEXKXHEKXKHXXKRKX KX KKK KKK KKK
+XXXHXKKKRXHKXHKKKKKKKKKKKKHKKKKKK KKK KX
FXXKXARXKKHEXKEXKKKKE KKK KEHKXKKKX KKK KKK XK KKK KK KKK KKK KK
+ XXXXXXKKXRX KX K HKKXKKHIX KKK KKK KKK KKK XXX KKK KKK KRR KKK KKK KKK KK
+ XXXXXXKKKKEXKX KKK KX KKK K XXX KKK KKK KKK KKK XKKK KKK KX KK XK XXX
ST EITIISETITITEIITEITETISTITIPITEIII LI ITEIL
FITITIIPITEITEITIITSTICITIIOITTTETTETTEI FTTIIETIET IR PEFTEI PN
EXXXAHXXKKHXKKHKXKHKKXXXXX KX XXX HXXHXHXHX X KX XXKX
+XXXOOKERXKKXKEX KKK XXX XXX KX KK KK XX KKK XK
+XXXXXXXKRXXXXKRX KKK XX KKK

EXXXXXHXXXXX XX KX AXX

+FXXXKXXXXXXXKX

+XXKXKXXXKKKX

FXXXXXXHXXRXXXK

+XXXXX

+XXXXXX

+XXXXXX

+XXXXX

+XXXXX

+XX

+XX

+XXX

+X

+X

X

+

+X

+X

(INTERVAL WIDTH= 2.0000)

¢ a



NUMBER OF STOPS DURING TRIP (0-35)

LEFT-END

.0000
.0000
.0000
.0000
.0000
.0000-
.U000
.0000
. 0000
10. 000
11,000
12,000
13.000
14000
15.000
16.000
17.000
18.000
19.000
20.000
21.000
22.000
23.000
24,000
25.000
26.000
27.000
28.000
29.000
30.000
31.000
32.000
33.000
34.000

LT ADdWN=-O

TOTAL

oy

TOT%
0.
3.5
5.2
7.5

10.3
8.7

10.3
8.3
8.1
6.1
5.3
4.1
3.1
3.3
2.2
2.2
1.8
1.5

1.5
1.4
1.2
.6
.0
.3
.4
.5
.2
.4
.2
1
D

N

N

100.0

COUNT

0
44
65
94
129
109
129
104
102

77

WONOC==NUTROOObL

6
1255

each X = 2 trips

+
+HXXKXXXXXXKXKXXKXKXKXKK
FXRXKKXHXHKXXXKRXKKXXXKKEXX KKK KK XXX

RS TEPTTIITITIVTEIIISIOTTIIFTEIITEITTIITII ST
XXKKXHKKXXKEHXKKXXKHHHHKXKKKHKHXXOKKIHKKKK XX XHHKKXXKKHXKIKKX KKK XK KK
R EPTTTEPTT I TIIITETEPIITTEEEIIITTEIIICTEIIIITEPITIFEI
RIS PIIIIISIIT IS IIPEEOIVIFIISIISITEITIFTEPITITITEI T TEITI TP LY
ST ITPRIT RIS APIT PP TR PIIIPIIIEIITEIITEITTTIT PP
FHAXXXXXXKXKKXHKXKXXXKKHXXKXEKKKEXXKE XXX KX KKK KKK K KKKKK
FAXXXXXXRXXKKXXKKXKKKXKXKXKKKX X KKK XK XK XXX
REPITIEPITIIIIITISTEEISTITE IS

XXX KXXHXKXKXKKXKX KKK XKXKK

+XXHXXXXXXKXXXXXXRXXK

+UXXXXXXKXKKKXXXKXXKXX

FXXXXRXKXXXXXXXK

+XXXKXXXXXXXKXX

FXXXXXXXXXXX

+XXXXXXXXXX

FXRXRXKXXXRX

+XXXXXXXXX

FXXXXXXXX

+XXXX

+XXXXXX

+XX

+XXX

+XXX

+X

+XXX

+X

+X

+X

+

+X

N

+XX

> 35.000
(INTERVAL WIDTH= 1.0000)

£ a



TRIP DISTANCE (0-25 miles) each X = 2 trips

LEFT-END TOT% COUNT
0. 10,1 127 +XXXXXXXXKXXKXKXXXXKXXXHKHXXXXKXXXXKKKXKXKKKKK XK KKK XX KKK XXX KX KKK X
.50000 B.3 104 +XXXXXXXXXXXXXXXXXXXNXXKXXXXXXXKXXHXKKXXKXXHXXKXKXXXXKXXX
1.0000 8.0 101 +XAXXXXXXXXXXNXXXXXXHXXXXXXXKHXXXXXKXKHXXXKXXXKXKXX XXX KX XXX
1.5000 6.8 B85 +XXXXXXXXXXXXXXXXXXKXXXXXXXXXXXKKXKKXXXXKXXKXX
2.0000 4.9 62 +XXXXXXKXXXXXXKXXKXXXXXXXKXXKXXKX
2.5000 5.0 B3 +XXXXXXXXKXXXXXXXXXXXKXXXHXXNXXXXX
3.0000 5.4 68 +XXXXXXXXXNXNXXXXKKXXXXHNXKXXXXXXXXXX
3.5000 3.8 48 +XXXXXXXXXXXXXKXXXXXXKXKXX
4.0000 6.2 78 HXXXXAXXXKHXXXXKHXXKKXKHKNXKXXKKKKK XX KKK XXX
4.5000 4.0 50 +XXXXXXXXXXXXXKXXXXXHXKXXXX
5.0000 2.6 33 +XXXAXXXXXXXKXXXXX
5.5000 3.8 4B +XXXXXXAXXXAXXXXXKKX XX XXX
6.0000 3.3 42 +XXXXXKKXXXXXKXXXKXX XX
6.5000 2.2 28 +XXXXXXXXXXXXXX
7.0000 1.9 24 +XXXXXXXXXXXX
7.5000 1.5 19 +XXXXXXXXXX
8.0000 1.4 17 +XXXXXXXXX
8.5000 1.5 19 +XXXXXXXXXX
9.0000 1.7 21 FXXXXXXXXXXX
9.5000 1.0 13 +XXXXXXX
10.000 1.7 21T +XXXXXXXXXXX
10.500 .8 10 +XXXXX
11.000 1.3 16 +XXXXXXXX
11.500 1.1 14 +XXXXXXX
12.000 1.0 12 +XXXXXX
12.500 .8 10 +XXXXX
13.000 .7 9 +XXXXX
13.500 .4 5 +XXX
14.000 .3 4 +Xx
14.500 .5 6 +XXX
15.000 .5 6 +XXX
15.500 .4 5 +XXX
16.000 .4 5 +XXX
16.500 .2 3 +XX
17.000 .3 a4 +XX
17.500 .4 § +XXX
18.000 .2 2 +X
18.500 .2 3 +xX
19.000 .6 7 +XXXX
19.500 .3 4 +xx
20.000 A 1 +X
20.500° .2 3 +XX
21.000 A 1 +X
21.500 0. 0+
22.000 .2 2 +X
22.500 . 1 +X
23.000 .3 4 +XX
23.500 .2 2 +X
24.000 1 1 +X
24.500 B 1 +X

3.0 38 > 25.000
TOTAL 100.0 1255 (INTERVAL WIDTH= .50000)



TRIP DISTANCE (0-2 miles) each X =1 trip

LEFT-END

0

. 10000
.20000
. 30000
.40000
.50000
. 60000
.70000
.8a0000
.90000

1
1
1
1

PEp -y

T

.0000
. 1000
.2000
.3000
.4000
.5000
.6000
.7000
.8000
.9000

OTAL

TOT% COUNT

58
17
23
22
7
19
26
17
17
25
24
20
18
19
20
19
14
20
13
20

—-——0
=]

OO =NONDAOOOLA~NODO® N

.

.

- s ks b oo at N) = a N -

837
1255

oo
(=X}
o~

A2, 330989099900 09900099099999998000908009800090000900980093.0
R 9 0.8.9.9.9.¢.9.9.9.9.9.9.9.904

AR 0000 0.9.9.99990990099908004

+ XXX K KKK KKK XK KX KX XXX
+FRXXXXXX

b2 0,9.0.9.9.0.0.9.9.9.9.0.¢¢979004

R 2,9,9.0.9.0.9.9.9.0.9.9.9.9.¢$6000799069004
FRAXAXKKXRRRXXX XXX X

AR 5. 0.0.9.9.9.9.6.9.9,¢.0.99.¢ 94

R, 0. 0.0.0.9.9.9.0.9909089099990099994
R 9.0.0.0.0.8.0.0.8.9.99989990800094
AR 2.0 09009 89899899000

R 9.9.0.9.9.9.9.9.9.9.9.9.99¢90.¢4
FXXXHXKKXKKHKXKXAXXXKX

R S 038 8.9.0.09.9090000000¢

A2 9900890098999 ¢004
FXXKKXKKKKXXXKX

AR 00 999 9.9.8.8.9.9.9.0¢099903
FXXXKAXKXXXXXX

RR P 999 9.0.9.9.8.9.9.¢.999.0003

¢ da

> 2.0000
(INTERVAL WIDTH= .10000)



LEFT-END

0.

. 10000
.20000
. 30000
.40000
.50000
.60Q000
.70000
.80000
.90000
. 0000
. 1000
. 2000
.3000
L4000
L5000
. 6000
. 7000
.8000
.9000
L0000
. 1000
L2000
L3000
L4000
.5000
.6000
. 7000
.8000
.9000
. 0000
. 1000
.2000
.3000
.4000
.5000
.B0DO
. 7000
.B8000
.9000
.0000
.1000
. 2000
.3000
L4000
L5000
. 6000
. 7000
.8000
.9000

DOHOLDDBDOLDLDODWUWWWWWWWWLUNNNRNNNNRNNIN = = — = = e - e

TOTAL

AVERAGE DISTANCE BETWEEN STOPS (0-5 miles) each X = 2 trips

TOT%

——

e m = N WAL N D =D O

-

IO():O

NN =RNWLBDIMDINWRENDUDOE ~~DOWDNNNOIOINDNOLDEO

NN —-00—-=0bdN-0—=-00WW=NODDOOUNDAMIJCUICOOD

32
1285

OGO K KKK KKK KX IK K KX XXX KX XXX XK XXX X
HO0O0KXXRXRXRK KX KX XK K XXX KKK KKK XX XK K XX
200K XXX KKK KKK KKK KKK XXX XK K XK KKK X XXX KX KKK KKK KKK KK KKK X XK KKK XK KX XX
00X KK KKK X KK XXX K KX HHKKHHEHKK KKK KK X KK KKK KKK KKK KKK KKK KKK K KX KKK KKK XX XX
XXX XXX XK KKK KKK KKK KKK K KKK XK KKK K XK KX KKK KKK KKK KKK KK KKK XX XK KX XX
+XXOCOKKCOEK IR X HH KK KR KK XXX KKK XK KKK XK XK XX XXX XXX HXX XXX
XXX IHHKR IR KKK KX KKK XX KKK XX KK KX XXX XXX
FXXRXRXKXKX XX KX KKK XXX KKK XKX XXX
FXXKKXKKKKKKKKKKKKK KKK KKKKKK X XXX

FXXXXKKKKKKK X KKK XX KKK XXX

FXXRXXXXXKX XX XKK

AXXXXXK KK KKX

+XXXXX XXX

+XXXXXXX

FXXXXXKXKXXXXKX

+XXXXXXX

+XXXX

+ XXX

+ XXX

XXX,

+XXXXX

+XXXX

+XX

+XX

+X

+XXX

+ XXX

+XXX

+XX

+XXXXX

+X

+X

+XX

+XX

.

.

+X

.

+X

+X

+XX

.

+X

+X

N

.

+X

+

+X

+X

> 5.0000
(INTERVAL WIDTH= .10000)



TIME SINCE LAST TRIP (0-24 hours) each X = 4 trips

LEFT-END TOT% COUNT

0. 24.7 EREI RS 00 00000 000 0080080880008 eeedete et ettt Pt st teddedt sttt st dtetd e dtdtde st dssss
.50000 15.9 REIIR D009 0000990099900 000009000 0800800900 00880908838.¢994 .
1.0000 9.0 T3 A XUKAEAKARKKAKA KK XKL KKK AKXXAKX KKK
1.5000 6.9 BB +XXXXXXXXXXKXXXXXXXXXXX
2.0000 3.7 47 +XXXXXXXXXXXX
2.5000 3.7 46 +XXXXAXXXXXXXX
3.0000 2.9 37 +XXXXXXXXXX
3.5000 2.5 31 FXXXXXXXX
4.0000 2.5 31 EXXXXAXXX
4.5000 2.4 30 +XXXXXXXX
5.0000 1.0 13 +XXXX
5.5000 .9 11 +XXX
6.0000 .5 6 +XX
6.5000 .4 5 +XX
7.0000 .2 3 +X
7.6000 .4 5 +XX
8.0000 1.6 20 +XXXXX
8.5000 2.3 29 +AXAAXXAX
9.0000 1.0 12 +XXX
9.5000 1.5 19 +XXXXX
t0.000 1.4 18 +XXXXX
10.500 1.0 12 +XXX
11.000 1.4 18 +XXXXX
11.500 1.2 16 +XXXX
12.000 .9 11 +XXX
12.500 .8 10 +XXX
13.000 .7 9 +XXX
13.500 . .6 8 +XX
14.000 1.4 17 +XXXXX
14.500 .4 5 +XX
15.000 .9 6 +XX
15.500 .4 5 +XX
16.000 .4 5 +XX
16.500 .3 4 +X
17.000 .3 4 +X
17.500 .5 6 +XX
18.000 A 1 +X
18.500 A 1 +X
19.000 .4 5 +XX
19.500 .3 4 +X
20.000 .2 2 +X
20.500 .2 2 +X
21,000 A 1 +X
21.500 .3 4 +X
22.000 .2 2 +X
22.500 .2 3 +X
23.000 .3 94 +X
23.500 .2 2 X
1.4 18 > 24.000
TOTAL 100.0 1255 (INTERVAL WIDTH= ,50000)

L a



TIME SINCE LAST TRIP (10-60 minutes) each X =1 trip

LEFT-END TOT% COUNT

10.000 0. o+

11.000 2.4 30 FXXXXKKXXKXKXKKXXXKXXKKX KX KX XXX
12.000 1.8 23+ XXX XXHIKKXX KX XK XXX
13.000 1.9 24+ XXXXXXKXXXXXXXHXKXKXXX XXX
14.000 1.8 23 XK X XXX XX XXX
15.000 1.9 24+ XXXXHXXXXXXXXRXKXXXXXXXXXXKX
16.000 1.5 19 +XXXXXKXXXXXXXXXXXXX
17.000 1.0 12 EXXRXXXRXXXXXX

18.000 1.8 23 4+ XXXXXXOKKXXHX XXX XXX XXX
19.000 1.4 18 +XXXXXUXXXXXXXXXXXX
20.000 1.0 12 #XXXXXXXXXXXX -

21.000 1.4 17 HXXXXXXXXXXXXXKXXX
22.000 .9 11 HXXXXXXXXXXX

23.000 .6 7+ XXXXXXX

24.000 1.2 15 XXX XX XXX X

25.000 : .6 7 +XXXXXXX

26.000 1.4 17+ XXXXXXXXXXXXXXXXX
27.000 1.0 13 EXXXXHXXXKXX XX XX

28.000 1.0 12 +XXXXXXXKXKXXX

29.000 .2 3 +XXX

30.000 .6 8 +XXXXXXXX

31.000 .8 10 +XXXXAXXXXX

32.000 1.2 15+ XXXXXXXXXXXXXXX

33.000 1.0 12 #XXXXXXAXXXXX

34,000 .6 8 +XXXXXXXX

35.000 .6 7 EXXXXXXX

36.000 .6 7 +XXXXXXX

37.600 1.0 13 +XXXXXXXXXXXXX

38.000 .9 T EXXRAXKX XXX X

39.000 .8 10 +XXXXXXXXXX

40.000 1.0 13+ XXXXRXXXXX XXX

41.000 .4 5 +XXXXX

42.000 .5 6 +XXXXXX

43.000 .5 6 +XAXXXXX

44.000 .2 3 +XXX

45.000 .4 5 +XXXXX

46.000 .5 6 +XXXXXX .

47.000 .2 3 +XXX

48.000 .6 7 +XXXXXXX

49.000 .3 4 +XXXX

50.000 .2 3 +XXX

51.000 .2 2 +XX

52.000 .2 3 +XXX

53.000 .4 5 +XXXXX

54.000 .6 7 +XXXXXXX

55.000 .3 4 +XXXX

56.000 .6 7 +#XXXXXXX

57.000 .2 2 +XX

58.000 .2 2 +XX ,

59.000 .9 T OEXXXXXXAXXXXX

59.0 740 > 60.000
TOTAL 100.0 1255 (INTERVAL WIDTH= 1.0000)

\‘8 G



TOTAL TRIP TIME (O—SQIminutes)

LEFT-END TOT%

0.
2.0000

4.0000 1
6.0000

8.0000
10.000
12.000
14.000
16.000
18.000
20.000
22.000
24,000
26.000
28.000
30.000
32.000
34.000
36.000
34.000
40.000

42 . 000 1.
44 .000 1.

46.000
48 .000
50.000
52.000
54.000
56.000
58.000
60.000
62.000
64.000
66.000
68.000
70.000

72.000 0.

74.000
.76.000
78 .000

80.000 0.
82.000 0.

84.000

86.000 - 0.

88.000

TOTAL 100.

e e = NNRNDUUNONONDOOO

NN =N=WNNDIDLNDUONDDUONDNNCWONOIDOOOWALOWM

oo

- O = 0OC~==0QWN=N=5bMVMRNODODLLWOD

13
1255

each X = 2 trips

RR 00300399 9.9.9.9.9.9.9.99.5908997989080090.0.09899890S
+XO0KCKHOCHCEHKRRHRXK KKK KK XK KK KKK KX KKK KKK XXX
XXX K HIHKKK KKK KKK KKK KK KKK H KKK KKK KKK KKK KKK KKK KK KKK KK XK KKK KHK XXX
R 2.2.9.2,8.9.9.99.9.9.9.9.9.0.9.09999999 9999080000 00099909098080099.,
B2 0.2,0,9.2.9.0.9.9.9.9.9.9.99 6089900090008 89 00080000 00000090¢ 84
L2, 2,9.9.9.9.0.0.9.0.990.099980888090000088888000094088!

A2, 2.2,.9,0.0.09.0 99 0900099999980 8900000809 9900000989809,
AR 2. 0.0.0.0.9.0.¢. 9,09 9.9.9.0.9.9.3.09.9.099.0.9.0009899.09.0808090]

A2 2.9.9.9.9.9.9.9.¢.9.0909.999¢98800890990989984
RRA0.0.0.9.9.9.0.0.9.9.9.9.9.9.9.9.9.8099900 000808090893

B2 0.9.9.9.9.99.9.9.9.0.9.90.099999999.94

2. 3.9.9.8.99 999999994

AR 2.3,9.9.9.9.9.9.9.9.9.9.9.9.9.9.¢ .01

R 2. 2.3.9.9.9.9.9.9.9.9.9.9 4

FXAXKXXXAX KX

AR 2.0.9.9.9.9.9.9.9.9.9

FXAXXXXXXX

R 0,9.3.9.9.0.3

AR, 9.9.9.9.9.9.9.9.4

FAXXXXXXXX

+F XXXXX

FARXXAXXKX

HXXXXXXX

+ XXX

+ XXX

+XX

+XX

+ XXX

+X

+X

+XX

X

+X

+X

+X

+XX

+

+X

X

+X
+

+
+X
.
+X

> 90.000 :
(INTERVAL WIDTH= 2.0000)

6 a



TOTAL TIME MOVING (0-25 minutes)

LEFT-END

0.
.50000
1.0000
1.5000
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.6000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
- 9.0000
9.5000
10.000
10.500
11.000
11.500
12.000
12.500
13.000
13.500
14.000
14.500
15.000
15.500
16.000
16.500
17.000
17.500
18.000
18.500
19.000
19.500
20.000
20.500
21.000
21.500
22.000
22.500
23.000
23.500
24.000
24.500

TOTAL

each X = 1 trip

TOT% COUNT

I
[34)

OO VPO OP=udOPOOPOLEDOOCOORDPONI N NWWN=DWATNOONNGD G e O O

56
19
34
28
40
S50
39
46
44
46
33
27
27
38
36
32
32
41
30
39
19
29
29
31
. 26
21
19
19
12
22
17
12
13
n

.

. .

.

-t ettt =S NNNNN=ONWONNNWONMMNWOQWWDLWNN -

-
n®~N

ONNWODON—-ONEDO

p—
-

-
-

99
1255

o~

10

L2009 99.9.999.999900989088800908 08089 9999.09880990000989080894
F XXX IHKHRXKX KKK XX

R 0. 0.9.6.9.0.9.¢.9.6.09.9,09000999898880909990 94

L2 0009009009 00009098999088000

B2 00000 990.099.0.0099 900900999900 809008999099¢4
FRRXRRRKXKRKKKXRKKRKKAKRKRXKKKAKK KKK XX KR KKXKKX KKK XXX KK XXX
AR 8. 0.9.0.0.0.0.9.0.09.9.8.9.9.00098 9008000 98900070800

D2, 00009 8.0.0.09990000000000000000808009996099099.900]
R 00,900,099 0.9.0.00.000083 000880098090 800088000000,4
FRXKHRKXXRKXKHKHXKKXXKKKHXRKKXKXKXXKK XX KKK XX KKK XXX
R2,2,9,8.9.80.0.0.0.0.899.9.9.89099908002888900,
R2.2,9,8.9.9.0.0.0.9.9.9.9.9.0,9.9.8.899.9.00809

B2, 0.0.0.90.9.9.0.0.9.99.99.9.99.999.00000001
R2.0,9,9,9.9.9.9.9.9.0,0.9.9.9.0.9.9.9909008099.0000099¢00

£ 2. 3,9,9.9.3.0.0.0.900 9908090880009 ¢599 08890004

AR S 0,099 9,9.0.9.9.0.9.9.9.9.0.9.0.000009999¢8¢04

AR 00099 9.8.9.9.9.90.99900900008989988004

AR 0. 9.0.9.9.0.0.09909090098 0000080890000 88009¢0.09.0]

A2 09999 9.09.0999.9¢0¢800890999000098 4

B2 09 .9.9.9.0.9.9.9.9.9.9.000090080909098 8099998004

AR, 00000 00.009.9.80¢ 98¢ ¢4

BB 000 9.9 09.0.9.9.9.9.0090909397998909894

A0 5. 2.0.0. 800099908 9999980009¢ 0989

RR 80009 00 899 99.8.99.89909.999¢990099]

L2 9 0999999089380 000 009984054

Ra 20000990999 8.9990008.80

R 0.0.0.09.9.9.9.690 8999907

L2000 000098809900 9994

FXXXXKXXXXXXX

FXHAHRXRXKKHK KX XXX XXX KKK X

FUXRKKHXAKKKX XXX KX

L2 2.0 0.9.9.9.0999 094

FXXKXAKXXX XX XX

HFXXXXKKXKXXX

+FXXAXXXX

R2,9.9.9.9.9.9.9.9.9.9 99999991

+XXXXX

+HXXXXXXXX

FRARAXXXXX

EURXXAKX

+FXXXXKXKXXXXK

FRAXXXXKXXXXXX

+XXXXXX

FRARXAAXKKK

A2, 0,0,0.9.0.9.9.9.9.9.09 9,

+XXXXX

FARKRRKXKXRXXKXXX

+FXXXXXXX

+XXXXX

+FXAXXXXX

> 25.000 :
(INTERVAL WIDTH= .50000) -
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TOTAL TIME STOPPED (0-20 minutes)

LEFT-END TOT%

0.
.50000 1
.0000 1
.5000
.0000
.5000
.0000
.5000
.0000
.5000
.0000
.5000
.0000
.5000
.0000
.5000
.0000
.8000
.0000
.5000
10.000
10.500
11.000
11.500 1.
12.000 .
12.500 1.
13.000 .
13.500
14.000
14.500
15.000
15.500
16.000
16.500
17.000
17.500
18.000
18.500
19.000
19,500

-]

-, e NN~ WWWONOOD =0

COUODONNOOOVOSLEDBWWNN - =

— o e

TOTAL IOO:

3
3
0
3
3
2
8
7
5
8
1
2
7
5
1
0
9
)
0
2
]
.6
4
6
0
0
2
9
6
5
4
5
2
5
3
[5)
S
4
5
S
4]

w

COUNT

79
129
142
100
17
79
65
48
46
44
22
26
27

OO LOTWOUON=-W

56
1255

each X = 2 trips

£2.5.0.9.0.9.9.9.9.90.9999.0980000090000008800 00989
B2 3 9.9.9.9.9.¢.809.0.099098800000908900990008800.0080000800000000000000.79.000]

EPPR TS FIRGFEICETI TIPS ITTIETTIETIFETTIISITIIITIIFICETIPIFICLII SO

£0.9.9.9.9.9.9.9.9.9.6.9.5 995099990 099999.000080000000000000000s
B2 09 9.9.9.9.9.9.990000099 90969 99099090009090899999070900808 00908000,
B2, 9.9.9.9.9.0.0.0.0.99.9.99 699 ¢$.09900007900080000080¢0 )
R, 0.0.0.9.0.9.9.0.9.0.0¢9990000090000008009¢ ¢4
R 000 9.9.9.9.9.9.9.9.9.9.9.9.0.9.9998¢ 91

R0, 9,9.0.0.9.9,0.0.8.9.9.99.0.9.9.069.004

RR 000 00 899 90.8.9.0000088801
FXXKXXXXXKXX

FXUARXXXXXXXXXX

R2.0.9.9,9,0.9.0.9.9.9.0.9.0 4

FXXXXXXXXXXX

R 2,2,9,9.9.9 999 1

FXXXXXX XXX X

FXXXXXXX

FXXXXXX

FXXXXXXXKXX

FXAXXXXXX

FAXKXXXXX

FXAXXXXX

+FXXXX

FXAXXXKXKKX

+XXXX

FXXRAXXK

FXXXXXXX

+XX

+FXXXXXX

+XXXX

+ XXX

XXX

+ XXX

+XX

+ XXX

+XX

+XXX

+XXX

+ XXX

XXX

> 20.000
(INTERVAL WIDTH= .50000)

11



NUMBER OF TRIPS MADE PER DAY (0-17) each x = 1 day

MIDPOINT HIST% COUNT

0.0 6.8 LIV 2.0.9.9 $.9.0.9.9.9.9.0.9.99.994
1.0 4.8 12 +XXXXXXXXXXXX
2.0 10.4 26+ XXAXKXRKRKKXHXKXKXX KKK XX XXX X
3.0 12.4 EARIR S #0990 9.9.0.9.6.89.088090998088000600.04
4.0 1.2 P RS 9,9.9.9.9.9.9.9.0.9.¢.9.080.900000.99090001
5.0 13.9 KITIRD 9909990900909 0.060080000080000009000
6.0 11.6 VYRR D 0000990899008 ¢89080 000990088003
7.0 10.0 25 FXXXXXXXKXKXXKXKXXK XXX XXX X
8.0 8.4 FARRD 9.0 9.9.9.9.9.9.0.0.000988038004
9.0 4.4 T+ XXXXXXRXXKXXX
10.0 2.8 7 FXXXXXXX
11.0 0.8 2 +XX
12.0 0.4 1 +X
13.0 c.8 2 +XX
14.0 0.0 0 +
15.0 0.4 1 +X
16.0 g.8 2 +XX
17.0 0.4 1 +X

TOTAL 251 (INTERVAL WIDTH= 1.0000)

[



Appendix E

Graphs

Trip Parameter vs. Trip Starting Time
Urban Only Trips

Trips Separated By An Engine Off
Period Exceeding 10 Minutes
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Appendix F

Graphs

" Trip Parameter vs. Trip Starting Time
' Urban And/Or Rural Trips

Trips Separated By An Engine Off
Period Exceeding 10 Minutes
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URBAN AND RURAL TRIPS - AVERAGE VALUES
Minimum of 10 minutes engine off time between trips

TRIP START TIME 6.0 7.0

8.0 3.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
VEHICLES 15 71 ' 39 s 57 76 79 84 a1 102 112
AVE SPEED (mph) 25.0 20.5 18.6 15.4 17.0 15.9 17,4 17.9 18.1 18.5 17.6
DISTANCE (miles) 6.6 8.30  10.24 S.77 5.11 5.62%  6.01 5.20 .31 6.91 5.52
# OF STOPS 6.7 8.5 0.5 8.8 8.4 9.6 8.3 8.4 10.1) 8.9 9.0
AVE DISTANCE btun ,
STOPS (miles) 1.4 1.2 0.93 0.67 0.82 0.58 0.76 n.73 1.1 0.30 0.73
EMGINE OFF (hours) 3.4 12.1 7.9 10.3 4.4 S.6 4.4 4.6 3.5 2.8 4.1
TRIP TIME C(min) 15.4  18.9 25.4 18.3 16.6 19.1 16.2 14.7 20.4 18.4 15.8
STOP TIME <min) 4.6 4.4 3.9 7.5 £.4 8.2 5.2 4.7 6.4 5.9 5.1
MOVING TIME C(min) 1n.8 14.5 16.5 10.8 10.2 10.8 11.0 10.0 14.0 12.6 10.8
TRIP START TIME 17.0 12.0 . 19.0 20.0 21.0 22.0 23.0 24.0 1.0 2.0 a.0
VEHICLES 36 a0 7a 73 B4 32 30 13 3 2 1
AVE SPEED (mph) 18.8 12.0 12,2 19.0 19.5 19.5 23.0 20.1 20.9 23.5° 27.3
DISTANCE (miles) 6.05 5.13 5. 99 5. 71 5. 24 .73 7.84 3.26  16.31 7.28 6.73
# OF STOPS 3.9 8.4 7.7 7.5 7.0 .1 7.0 5.9 6.8 6.0 6.0
AVE DISTANCE btun b
STOPS (miles) 0.75 0.73 0.87 1.0 1.0 1.7 1.8 0.72 = 1.2 1.1
ENGINE OFF C(hours) 3.0 2.7 3.0 2.1 2.3 2.6 2.6 3.4 5.4 5.1 2.9
TRIP TIME (min) 7.6 15.6 15. 4 14.1 13.5 16.7 17.3 9.4 27.1 14.7 14.8
STOP TIME (min) 5.7 5.3 4.5 3.4 3.7 4.8 4.9 2.6 3.3 2.7 3.3
0.3 10.8 10.7 a.a 11.8 12.4 6.8 23.8 12.0 11.5

MOVING TIME Cmiro 11.8 1
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Appendix G

Participant Sdrvey

-~ '~ Sample Questionnaire

-~ Summary of Answers
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DATE: ({3 #: DY
Attachment C DAY: %j HOUR: \x MIN:DD

OCS Driver/Vehicle Questionnaire

At Time of OCS Installation/Initialization of Data Tape.

OCS Test Car: Make 4("{/3'/5’ Model (%7 A7~V Year ‘Y

V.I.N. _[SIABGY ED g0

OCS Instrument Package Number: 1 2 3/ (circle one)
pate: J~L-77 rine: _ @B /47/5  awERL)

Fuel tank level

V) amount of fuel )
(to nearest 1/8):" -/fé required to fill: /{,7

Qdometer

Reading: ' $856.2

Tape initialized by:rf%ﬁff;fgl4_

Installed by: Rl S

Speed sensor calibrated and quality control procedure run
by: AARL Y (T pon Z-5-4 7

. Quality control procedure was (check one):
X‘ the dynamometer procedure.
an EPA approved alternate.

At the Time of Participant Intreview

Questions for the participant. Should be filled in before
he drives the test car.

1. Vehicle model and year (participant's car): 7% caé;z&fyﬁzf

Manﬁfacturer's Vehicle Identification Number (VIN):

2. Date purchased f/ 77

Month Year
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How many miles/year is your car driven?

Ao 0- 5,000

B. .~ 5,000 - 10,000
c.____ 10,000 - 15,000
p.____ 15,000 - 20,000
E.___ 20,000 - 30,000
F.____ Over 30,000

Where is this driving done?
A, City expressways:
l; 75% (almost all)
2. _,—51 - 75% (most)
3. 21 - 50% (some)
4. 0 - 20% (little or none)

B. Major city streets:

1. 75% (almost all)
2. , .51 - 75% (most)

3. 21 - 50% (some)

4. 0 - 20% (little or none)
cC. City side streets:

1. 75% (almost all)

2. 51 - 75% (most)

3. 21 - 50% (some)

4. 0 - 20% (little or none)

D. "Rural expressways:

1. 75% (almost all)

2.___ 51 - 75% (most)

3.____ 21 - 50% (some)

4. «~ 0 - 20% (little or none)

E. Other rural roads:

75% (almost all)

51 - 75% (most)

21 - 50% (some)

_»~ 0 - 20% (little or none)

l.
2.
3.
4.
How is this driving done?

A, To ahd from work:

75% (almost all)
51 - 75% (most)

21 - 50% (some)
. 0 - 20% (little or none)

N

1.
2.
3.
4

T0O * 324
‘79  Chevelte



2.
3.
4.

G4

-3-
Shopping and errands:
1. 75% (almost all)
2. 251 - 75% (most)
3. 21 - 50% (some) '
4, 0 - 20% (little or none)

Business (not to and from work):

1. 75% (almost all)
51 - 75% (most)
21 - 50% (some)
_&«~ 0 - 20% (little or none)

Other (social, vacations, etc.), please state:

1. 75% (almost all)
2. 51 - 75% (most):
3. 21 - 50% (some)

4. _,~0 - 20% (little or none)

6. How did you get here today?
a. f//éity streets
B._ j,~ EXpressway
C Rural roads
D. Combination of above
7. Approximately how many miles did you travel to
here? [ . :
8. How is your car used?
A, Driver only:
1. o, 75% (almost all)
2. 51 - 75% (most)
3. 21 - 50% (some) .
4. 0 - 20% (little or none)
B. Driver and one passenger:

75% (almost all) -

51 - 75% (most)

21 - 50% (some)

0 - 20% (little or none)

1
2
3
4

N

Driver and 2 or more passengers:

1.  75% (almost all)

2.____ 51 - 75% (most)

3. 21 - 50% (some)

4. »~ 0 - 20% (little or none)

get
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D. - Driver only with heavy cargo:
| 1. 75% (élmost all)
2. 51 - 75% (most).
3. 1 - 50% (some)

4, 0 - 20% (little or none)

E. Driver, passengers, and cargo:
1 75% (almost all)

‘51 - 75% (most)
"/%l - 50% (some)
- 20% (little or none)

9. During a typical week how many different people drive your
car?

2.
3.
4.

A._ﬁf/;sually only one

B.__ Usually only two

C.____ Three or more people may drive the car during .a
typical week. : ;

10. On a typical day, how many trips are made with your cat?
(One trip 1is defined as starting the engine, driving some

distance, and stopping the engine.) ﬁ

11. Is your car operated regqularly on unpaved roads, in
competition, or hauling loads heavier than £for which it was
designed?

A.___ Yes
B. z' No
C. Don't know

12, If you drive your car to and from work, approximately how

many miles is that trip, one way? 7 (Enter N/A if not
applicable If you enter N/A here also enter N/A on the next
four guestions.)

13. Would you, in your judgement, cdnsider that

A. an urban trip

B. a rural trip
- C. a combination of both urban and rural driving
D. N/A :

14. At approximately what time to do you leave for work?

QY5 AM/ED
15. What would you say is your average speed durlng this trip?

45 mph
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16. Approximately how long does this trip take you, on the
average? hours _ 4 2 minutes

17. Do you keep record of the fuel economy of your car?

A, Yes
B. /NO
We are interested in the fuel economy people actually get

with their cars. 1If the answer above was yes, answer questions
18 - 20, otherwise enter N/A. _

18. How many miies per gallon do you get with your car?

A. mpg in the city
B. mpg on the highway
c. mpg combined city and highway

D.T S N/A

19. Are you concerned with the fuel economy of your car?

A. Yes
B. SX_No
20. What type of tires do you use on your car?
A. Bias-ply
B. Bias-belt
C. > Radial
1. X Steel-belted
2. Fiberglass-belted
3. Other

(If participant does not know this, contractor should look
at the tires and find out.)

The test car was turned over to varticipant for the
beginning of the test period on:

7-£-85 /& A AMAPH

Date .Time

At Time of OCS Data Taoe Removal

Date: _1-\7 -~ = . Time: T - AN/
Fuel tank level Anount of fuel
(to nearest 1/8): - required to fill:

Instruments rmvd by: =
Tape removed by:
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Summary From Participant Questionnaire*

1. How many miles/year is your car driven?

Ranges Responses
0- 5,000 2
5,000-10,000 7
10,000-15,000 ' 23
15,000-20,000 9
20,000-30,000 3
Over 30,000 2

Total Response = 46

2. Where is this driving done?**

Fraction City Major City Rural Other
of Express- City Side Express- Rural
Time ways Streets = Streets ways Roads»
76-100% (almost all) 7 3 2 1 0
51-75% (most) 9 17 6 5 1
21-50% (some) 19 17 12 18 7
0-20% (little) 11 9 25 22 38
Total Responses 46 46 45 46 46
3. How is this driving done?**
Fraction ‘ To and Shopping " Other
of from & , (Vacations,
time Work Errands Business etc.)
76-100% (almost all) 11 4 1 0
51-75% (most) 12 8 2 3
21-50% (some) 12 22 14 15
0-20% (little) 11 12 29 - 27
Total Responses 4 46 46 45
* Forty-six of the forty-seven participants used in this analysis

responded.

* % The combined fractions of time indicated by some participants
exceeded 100%. '



4. How is your car used?*

Driver Driver Driver Driver,
Fraction Driver & & & Heavy Psqgrs,
of Time Only 1 Psqgr. 2+ Psqgr Cargo Cargo
76-100% (almost all) 22 3 2 0 0
51-75% (most) 8 7 3 0 0
21-50% (some) 7 15 6 4 4
0-20%  (little) 9 20 35 42 42
Total Responses 46 45 6 46 46

5. During a typical week, how many different people drive the car?

Options Responses
Usually only one 31
Usually only two 14
Three or more 1
Total Response = 46

6. On a typical day, how many trips are made with your car? (One
trip is defined as starting the englne, driving some distance,
and stopping the engine.)

Answers varied from 1 to 15.

7. Is your car operated regularly on unpaved roads, in
competition, or hauling loads heavier than for which it was
designed? :

Yes 1
No 45
Total Response = 46

8. If you drive your car to and from work, approximately how many
miles is that trip, one way?

Answers varied from 1/4 to 30 miles.
Fifteen participants answered with "N/A".
Forty-six participants responded.

T The comblned fractions of time indicated by some participants
exceeded 100%.
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9. Would you, in your judgement, consider that:

Options Responses
An urban trip 26
A rural trip 1
A combination 4
N/A 15
Total Response = 46

10. At approximately what time do you leave for work?

Answers varied from 6 a.m. to 9 p.m.

Nineteen of the participants indicated a time.

Sixteen of these left for work between 6 a.m. and 9 a.m.,
as follows: '

6:00 — 6:59 5
7:00 — 7:59 ° : 8

8:00 — 9:00 3

11. ‘What would you say is your average speed during this trip?

Answers varied from 20 to 65 mph.

12. Approximately how long does this take you?

Answers varied from 2 minutes to 1-1/2 hours.

13. Do you keep a record of the fuel economy of your car?
- Yes

1
No _ 3
Total Responses = 4

14. How many miles per gallon do you actually get with your car?

City 13-27 mpg
Highway 16-35 mpg
Combined 14-39* mpg

* The participant responding with 39 mpg did not answer the city
and highway parts of the question. .
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15. Are you concerned with the fuel economy of your car?

Yes 28
No 16
Total Responses = 44

16. What type of tires do you use on your car?

Bias-ply 1
Bias-belt 0
Radial 39
Total Responses = 40
If radial, what type?
Steel-belted 32
Fiberglass-belted 2
Other 1
Total Responses = 35
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Temperature Analysis
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This appendix contains an expanded discussion of the
temperature analysis described in the main text. Some parts
-were included in the Summary of Temperature Analysis (Section
IX of main text), but are repeated here for continuity. The
discussion 1is divided into four sections: typical trip
temperatures versus time, average soak period, individual
temperature profiles, and soak periods.

A. Typical Trip Temperatures vs. Time

The temperatures obtained for the typical trip are shown
in Figure H-1. At the start of the trip all of the
temperatures are clustered at 12°C. As the trip progresses,
the water pump exhibits a fairly steep increase in temperature,
reaching a level more than 30°C above "ambient" or pre-trip
levels within fifteen minutes, and remaining fairly steady for
the remainder of the trip. The oil pan temperature also rises
about 30°C, but does so more gradually, taking over twenty
minutes to do so before leveling off. The remaining
temperatures: the fuel tank, air cleaner, and underhood, show
gradual increase of 4°C, 6°C and 15°C, respectively, beginning
around four minutes after the trip begins, and never appearing
to level off.

B. Average Soak Period

Significant changes occur in the temperature profiles when
the vehicle completes its trip. The first portion of the soak
is characterized by the vehicle's response to having its
cooling system shut off, and having to dissipate the engine
heat in another manner. The second portion is characterized by
the vehicle components cooling down to near ambient levels.

Figure H-2 shows the temperature profiles for the first
forty-five minutes after engine shutoff, plotted at one minute
intervals. The water pump temperature jumps 20°C to a peak
-level of nearly 70°C in the first ten minutes of the soak
before beginning to cool off toward the ambient temperature.

The oil pan temperature rises slightly, approximately 5°C
to a peak level of 50°C, before beginning to fall off after
only five minutes of soak. The fuel tank temperature begins
dropping as soon as engine shutoff occurs to around 12°C after
ten minutes, after which it exhibits a profile that appears to
track the ambient temperatures. (As noted earlier, this
temperature is measured on the underside of the fuel tank, and
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does not appear to represent the temperature of the fuel in the

-tank.) The temperature at the air cleaner rises markedly,
almost 30°C, in this portion of the soak. After ten minutes,
it eclipses the o0il pan temperature, reaching a peak of just
under 50°C after fifteen minutes before it begins to cool off.
The underhood temperatures rises .slightly, about 5°C, to a peak
level of just over 30°C before beginning to fall off.

The complete soak, with the temperatures plotted every
minute for the first forty-five minutes and every twelve
minutes thereafter, is shown in Figure H-3. The water pump,
0il pan, air cleaner, and underhood temperatures all exhibit
decay down to a presumed ambient temperature. The fuel tank
temperature rises through the soak period, apparently tracking
a rise in the ambient temperature. This rise should be
expected, as all but one of these ten trips occurred in the
morning with the soak occurring during the midday hours.
After around five and one-half to six hours soak, the measured
temperatures have converged to the same level. After this
point, the temperatures move along together, tracking the
ambient level.

Beginning at twenty minutes after the soak begins,
exponential decay curves were fit to the water pump, oil pan,
air cleaner, and underhood temperatures. These were first
adjusted by subtracting the fuel tank temperature in order to
model decay to ambient temperature. These models fit the data
extremely well, with R? wvalues over .99 in each case. The
resulting decay constants, when time 1is measured in minutes,
are .007, .011, .008, and .007 (1/minutes) for the water pump,
oil pan, air cleaner, and underhood temperatures,
respectively. To put these values in perspective, Table H-1
shows the time required for the difference between the peak
soak temperatures and ambient temperatures to be reduced to 50
percent, 20 percent, 10 percent, 5 percent, and 1 percent of
their original values for the decay constants of .007 and .011
(1/minutes). These may be useful in determining when a vehicle
is experiencing a "hot start" versus a "cold-start".

C. Individual Temperature Profiles

Time-temperature profiles for individual trips were also
developed in order to make comparisons between trips, and to
see how well the "average trip" reflects individual trips.
Three trips were chosen for this portion of the analysis: a
trip representing a summer day (loan #234), a trip representing
a winter night (loan #468, first trip), and a trip representing
a winter day (loan #468, second trip). Since the last two of
these involve the same vehicle some consideration may also be
given to the differences between trips for an individual
vehicle. '

i
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Decay Constant
(1/minutes)

.007
.011

H 7 .
Table H-1

Hot Socak Times

Time Required to Reduce Temperature
Difference to Indicated Percentage of
Original ‘

(hrs:min)
50% 20% 10% 5% 1%
1:39 3:50 5:29 7:08 10:58

5
1:03 2:26 3:29 4:32 6:59
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Figures H-4 through H-6 show the temperature profiles
~ developed from these three trips. The rise in water pump
temperature 1s significantly steeper and higher for the summer
trip, although in all three trips the pattern closely reflects
that of the average trip. The rise in o0il pan temperature 1is
similar for all three trips. The summer day and winter night
trips, however, are not long enough for this temperature to
rise up to the 1level of the water pump as it does in the
average trip. The fuel tank and air cleaner temperature
profiles are similar for all these trips. The underhood
temperature profile differs somewhat from trip to trip. For
the two day trips this temperature appears closely linked to
the o0il pan temperature. The winter day trip, which 1lasts
longer, shows the underhood temperature 1leveling off after
eighteen minutes, whereas the o0il pan temperature continues to
rise. This is not seen in the summer day trip due to its
shorter 1length.. The underhood temperature profile in the
winter night trip 1is more reflective of the average trip,
exhibiting a rise above the fuel tank and air cleaner
temperatures, but well below the o0il pan and water pump
temperatures. :

D. Soak Periods

Figures H-7 through H-9 show the time-temperature profiles
for the first forty-five minutes of the soak periods. The
different trips exhibit profilés quite similar to the average
trip in: 1) the slight rise in the o0il pan temperature, 2) the
steep rise in the air cleaner temperature, and 3) the relative
inactivity of the fuel tank temperature. There is a striking
difference in the behavior of the water pump temperatures. The
two winter trip profiles show water pump temperature rises of
over 30°C to peak levels above 60°C. Meanwhile the summer trip
profile shows only a slight increase of around 5°C to a peak

level of 75°C. This may reflect some maximum attainable
_temperature. The rises associated with the underhood
temperature also differ from trip to trip. This may be a

carryover effect due to the length of the trips, however as the
two short trips show more of a rise 1in the wunderhood
temperature than do either the longer winter day trip or the
average trip. ' '

Figures H-10 through H-12 show the time-temperature
profiles for the complete socak periods. The pattern of decay
to ambient seen in the average trip is seen again here for all
three trips. Note that for the winter night trip, the fuel
tank is cooling off during the soak overnight.
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