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Introduction

The purpose of this project is to design and implement a comprehensive and integrated
automatic traffic data management system for highways. Since the original proposal under the
PennDOT/MAUTC Partnership, the project has undergone changes to meet PennDOT’s
requirements and the project has adhered to the spirit of creating easy-to-use and integrated data
management software, rather than to the letter of the proposal per se (i.e., implement routines on

a PC platform instead of on the mainframe platform). The tasks identified and completed for the

project include:

o Data Management: This allows PennDOT to retrieve ATR, CAVC, and WIM data
based on months, year, site, and type of data required for analysis.

o Automatic Vehicle Classification: In consultation with PennDOT, four aggregation
schemes were agreed upon to help PennDOT personnel retrieve card 4 data based on the

type of aggregation required.

e Quality Control. The QC Interface developed by Chaparral Systems for the LTPP has
~ been modified to flag errors in the data and suggested values are imputed to clean the

data.

Figure 1 shows the complete information/data flowchart of the project, from data
collection at the WIM/CAVC/ATR stations to data storage, analysis, and reporting. The original
QC Interface developed by Chaparral Systems gave only graphical outputs signifying the errors,
thereby making it difficult for the personnel to perform operations on the database to correct
these errors. Another facet of the original QC was that it could read files in the old (1993 Traffic
Monitoring Guide) system format. As seen in the flowchart, these issues have been resolved in
the modified version of the QC Interface. The SPC routine (called SPC_PSU) developed by the
Pennsylvania Transportation Institute (PTI) allows the merging of the aggregated file with the flag
file and the lookup table with volume distribution by class, time of day, and day of week to yield a

clean data set needed for analysis. As shown in the flowchart, the sequence of operations
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from data collection to data storage, analysis, and reporting includes other characteristics for a
comprehensive data management system. These include running the card 4 and card 7 data
through VTRIS (Vehicle Travel Information System), a program developed by the FHWA to
validate and facilitate editing, summarizing and generating reports on vehicle travel

characteristics. Also, the original card 4 and card 7 data sets, after cleaning and analysis, are sent

to SHRP for storage in the LTPP database.
Design of Automatic Traffic Data Management System

The following sections describe, in brief, the process undertaken to achieve the desired
results. Details regarding the routines developed for the analysis are explained in the appendices
to this report. The numbers within circles in figure 1 provide the four-step process for achieving a -

comprehensive traffic data management system:

@ Data from the ATR, CAVC, and WIM data polls are converted to card3, card4 and card7 data

files, respectively. If the data are stored in files separated on the basis of sites, months, year, and
card type, then the data are ready for analysis. If the data have not been sorted out based on these
criteria, then the extraction routine is run, and data are extracted in separate files based on specific

site, month, year, and card type. Details regarding the extraction routine can be found in

Appendix A.

® Once the data have been sorted by site, year, months, and card type, the program is run
through the modified QC Interface, herein called QCM, and a graph catalog and the following

files are created:

o Flag file: This file contains the errors in the data set that have been flagged based on
equipment or system errors. Data are flagged based on the following criteria: (1)
volumes at 1 a.m. are greater than volumes at 1 p.m., (2) same volumes are “observed”



for four or more consecutive hours, (3) zero volumes are “observed” for eight or more

consecutive hours and, (4) missing data. The next section describes the importance of
this file.

* Aggregated files: In consultation with PennDOT, four aggregation schemes have been
developed for vehicle classification. The routine creates all the four aggregation
schemes, with erroneous data, and one file, with all 13 FHWA vehicle classes, is used as
an input for the next routine called SPC_PSU.

» Card 3 Conversion file: The input data file for conversion from card 4 to card 3 is
created based on the year, month, day, direction, and lane of travel.

Detailed instructions for the creation of these files are provided in Appendix B. Also, sample

graphs created in this routine are found in Appendix C.

@ Once the input file for the conversion of the card 4 data file to card 3 data file has been

completed, the routine TMG3 is run. This creates a card 3 data set, and missing traffic data can

be imputed to get a complete volume data set.

@ Once the data set is ready for aggregation, it is run through the SPC_PSU routine to create the
scheme 1 file based on a lookup table, the diagnostics files, and the missing data imputed. The file
containing the suggested values for each error diagnosed is run through the SPC_AGG routine,

giving aggregated files for the four schemes. Users can provide directory and file names of

output.

e Scheme 1: All 13 classes maintained individually.

. Scheme 2: Add classes 1 through 3 and classes 4 through 13.

¢ Scheme 3: Add classes 1 through 3, 4 through 8 and 9 through 13.

* Scheme 4: Add together classes 1 through 3, 4 and 5, 6 through 8, and 9 through 13.

While these are the main features of the Automatic Traffic Data Management Scheme, it is

possible to use the unmodified card 4 and card 7 data in VTRIS. Appendix D shows the VTRIS
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outputs. The next section deals with the SPC for missing values. Appendix E presents the results
of running gross vehicle weight analysis for both the unmodified QC and QCM. As can be seen
from the graphs, the results are exactly the same, and this serves to verify that the Penn State
modifications to the QC software did not eliminate or substitute any of the original software

capabilities; instead, they enhanced and enriched the QC, providing more capabilities.

SPC for Missing Values

In this section the routines to create suggested values (Task 3 and associated scope of
work modifications) for missing data are described. The Continuous Automatic Vehicle
Classification data editing scheme with provision for inputting suggested values is documented
here. Recall that the QCM is used to first create four aggregation schemes as required by
PennDOT:

o Scheme 1: All 13 classes maintained individually.
 Scheme 2: Add classes 1 through 3 and classes 4 through 13.
o Scheme 3: Add classes 1 through 3, 4 through 8 and 9 through 13.

o Scheme 4: Add together classes 1 through 3, 4 and 5, 6 through 8, and 9
through 13.

Then the QCM is used to flag the data for errors based on the following four criteria:

* Volume at 1 a.m. greater than volume at 1 p.m.
o Equal and greater than zero volumes for 4 or more consecutive hours.
» Zero volumes for 8 or more consecutive hours.

» Missing data for some or all hours of a day.

At this point of the process, values need to be found for erroneous or missing data items.
These are produced in the form of suggested values, which the PennDOT operators review and

communicate to the software the type of action chosen.



Error Data Suggested Values

In conjunction with the QCM, two other routines were developed, SPC_PSU and
SPC_AGG to remove the erroneous data and update the original records. In addition, the data
are also aggregated in the four schemes mentioned above. Figure 2 showsa flowchart of the

sequence of operations to update the four aggregation schemes with suggested values.

After the QCM is run it produces six files, one file called Flags.out, one file called
TMG3.out and four files called schemel.out, scheme?2.out, scheme3.out, and scheme4.out. These
files are saved under the c:\output directory. Before running the QCM, the operator should create
a directory c:\output. The file Flags.out contains the errors caught by the QC software. Figure 3

shows the Flags.out file. The files with the four aggregation schemes are shown in Figures 4
through 7. The files in the figures show a portion of the file associated with scheme 1, scheme 2,

scheme 3 and scheme 4 files, respectively.

The files Flags. out and Schemel.out are run through the routine SPC_PSU along with a
“look-up table” with volume distribution by class, time of day, and day of week. Also, in this
same routine, the file header1.1xt is used to create the table format and header. Details regarding
the creation of the look-up table are provided in Appendix F. The routine is designed to give a

file with suggested values. The way this is accomplished is as follows:

When the files Flags.out and Scheme 1.out are run through the routine, the routine looks
for the starting and ending time of the errors in the Flags.out file. Based on the time and day of
week of the error, the routine refers to the look-up table and suggests a value for the error based
on the proportion for each class for the same time and day of week present in the look-up table.
In Figure 7, columns are the vehicle classes and the rows are the hours of the day based on the
day of week. Each cell represents the vehicle class as a fraction of the total number of the
vehicles for that day of the week. The first 24 rows are for the first day, Sunday, of the week;
the next 24 rows for the second day, Monday, of the week, and so on until the seventh day of the
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ERROR DATA CAUGHT BY QC SOFTWARE

OBS SHRPID DIRECT LANE YEAR MONTH DAY DOW EDIT STTIME ENDTIME NUMB
1 5 7 1 1994 6 2 5 4+ Consec Nonzeros 5 11 6
2 5 7 2 1894 6 2 5 4+ Consec Nonzeros 5 11 6
3 5 3 1 1994 6 2 5 4+ Consec Nonzeros 5 11 6
4 5 3 2 1994 6 2 5 4+ Consec Nonzeros 5 11 6
5 5 7 1 1994 6 3 6 8+ Consec Zeros 2 12 10
[ 5 3 2 1994 3] 3 6 8+ Consec Zerocs 2 12 10
7 5 3 1 1994 [ 3 6 8+ Consec Zeros 2 i2 10
8 5 3 2 1994 6 3 6 8+ Consec Zeros 2 12 10
9 5 7 1 1994 6 1 4 Time Check 2 14 2

Figure 3 Flags.out File

week. With values derived using the look-up table, a new file is created with suggested values
for the errors. This is indicated in Figure 8, where a portion of a suggested-values table is shown.
In the column labeled errors, the number 1 indicates the error caught by the QC software. Ifno
change is needed, i.e., a value can be accepted as is, then the 1 should be changed to 0. If the
person using the routine feels that change is needed to reflect the true data, then that user can go
“ahead and make the changes. Once the changes have been made, the file should be saved, with
either the same or a new name. Changes can also be made anywhere in the data file on an as-
needed basis by the operator. This allows any type of data editing (manual, semiautomatic) and

allows for imputation of simulated data (the suggested values).

After work on the file containing the suggested values is done, the routine SPC_AGG is
run and new files are created for the four aggregation schemes. Figures 9 through 12 show
portions of the final aggregated files for the four schemes. The column mark indicates the row

for which suggested values were imputed or changes were made by an operator.
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Aggregation scheme #2 for CAVC

SHRPID DIRECT LANE YR MN DAY DOW TIME ClL_3 C4_13

1 3 2 1994 1 10 2 o] 4 23
1 3 1 1994 1 10 2 0 18 143
1 7 2 1394 1 10 2 0 2 6
1 7 1 1994 1 10 2 ] 35 68
1 3 2 1994 i 10 2 1 5 16
1 3 1 1994 1 10 2 1 10 124
1 7 2 1994 1 10 2 1 4 3
1 7 1 1994 1 10 2 1 23 58
1 3 2 1894 1 10 2 2 4 16
1 3 1 1994 1 10 2 2 18 100
1 7 2 1994 1 10 2 2 4 2
1 7 1 1294 1 10 2 2 19 70
1 3 2 1994 1 10 2 3 0 17
1 3 1 1994 1 10 2 3 12 87
1 7 2 19%4 1 10 2 3 2 5
1 7 1 1994 1 10 2 3 19 54
1 3 2 1994 1 10 2 4 4 11
1 3 1 1994 1 10 2 4 31 66
1 7 2 1994 1 10 2 4 2 8
1 7 1 1994 1 10 2 4 26 70
1 3 2 1994 1 10 2 5 3 14
1 3 1 1994 b 10 2 s 29 20
1 7 2 1994 1 10 2 5 10 s
1 7 1 1994 1 10 2 S 29 63
1 3 2 1894 1 10 2 6 8 14
1 3 1 1994 L 10 2 3 53 89
1 7 2 1994 1 10 2 6 11 2
1 7 1 1994 1 10 2 6 54 62
1 3 2 1994 1 10 2 7 17 18
1 3 1 1994 1 10 2 7 81 87
1 7 2 1994 1 10 2 7 23 9
1 7 1 1994 i 10 2 7 S0 79
1 3 2 1994 1 10 2 8 20 19
1 3 1 1994 1 10 2 8 99 118
1 7 2 1994 1 10 2 8 21 11
1 7 1 1994 1 2 8 84 101

10

Figure S Scheme2.out File
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Aggregation scheme %3 for CAVC

LANE

2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

YR
1994
1594
19394
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
13994
1994
1994
1994
1994
1394
1994
1994
1994
1994
19%4
1994
1854
1994
1994
1994
13894
1994

1994

1994

MN
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bk
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[ N =)

[ S S I -
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b

DAY
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

DOW

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
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19
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26
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29

53
11
54
17
81
23
20
20
99
21
84
25
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Figure 6 Scheme3.out File
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Aggregation scheme #4 for CAVC

SHRPID DIRECT LANE YR MN DAY DOW TIME Cl1_3 C4_5 C6_8 C9_13
1 3 2 19%4 1 10 2 0 4 0 2 21
1 3 1 1994 1 10 2 0 18 i 3 139
1 7 2 19%¢ 1 10 2 0 2 1 0 5

T 7 1 1994 1 10 2 o 35 4 0 64
1 3 2 1994 1 10 2 1 5 0 2 14
1 3 1 1994 1 10 2 1 10 2 6 116
1 7 2 19%4 1 10 2 1 4 0 0 3
1 7 1 1994 1 10 2 1 23 2 5 S1
1 3 2 19%4¢ 1 10 2 2 4 2 1 13
1 3 1 19%4 1 10 2 2 18 1 3 96
1 7 2 1994 1 10 2 2 4 0 2 ]
1 7 1 1994 1 10 2 2 19 1 0 69
1 3 2 1994 1 10 2 3 0 0 1 16
1 3 1 19%4 1 10 2 3 12 1 2 84
1 7 2 19%¢ 1 10 2 3 2 0 0 5
1 7 1 1994 1 10 2 3 19 5 4 45
1 3 2 19%¢ 1 10 2 4 4 0 1 10
1 3 1 1994 1 10 2 4 31 0 3 63
1 7 2 1994 1 10 2 4 2 o 1 7
1 7 1 19%% 1 10 2 4 26 4 10 56
1 3 2 1%%¢ 1 10 2 5 3 2 0 12
1 3 1 19894 i 10 2 5 29 2 7 81
1 7 2 19% 1 10 2 5 10 1 2 2
1 7 1 1994 1 10 2 5 29 7 9 47
1 3 2 1994 1 10 2 6 8 0 1 13
1 3 1 1994 1 10 2 6 53 4 4 81
1 7 2 1994 1 10 2 6 11 0 0 2
1 7 1 1994 1 10 2 6 54 3 12 47
1 3 2 1994 1 10 2 7 17 0 0 18
1 3 1 19%¢ 1 10 2 7 81 6 9 72
1 7 2 1994 1 10 2 7 23 1 1 7
1 7 1 1994 1 10 2 7 90 6 16 57
1 3 2 1%%¢ 1 10 2 8 20 0 2 17
1 3 1 19%¢ 1 10 2 8 99 9 19 90
1 7 2 1894 1 10 2 8 21 2 3 6
1 7 1 1994 1 10 2 8 84 10 23 68
1 3 2 199 1 10 2 9 25 4 5 20
1 3 1 1994 1 10 2 S 104 10 12 116
1 7 2 19%¢ 1 10 2 9 32 ] 3 13
1 7 1 1994 1 10 2 9 111 8 26 82
1 3 2 1994 1 10 2 10 30 1 2 17
1 3 1 19%4 1 10 2 10 128 10 20 104
1 7 2 1994 1 10 2 10 29 0 2 7
1 7 1 1994 1 10 2 10 123 7 19 98
1 3 2 1994 1 10 2 11 43 0 7 20
1 3 1 1994 1 10 2 11 96 il 17 118

Figure 7 Schemed.out File
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SHRPID
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LANE
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Aggregaticn scheme #2 for CAVC

1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1594
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1954
1994
1994

YR

0'\0'\0’\!!\0’\(7\U\U\U\U\U\U\U\U\U\O\U\l’\d\("\mmd\U\U\U\\)\()\U'\U\U\U\()'\U\O\U\U\

MN DAY DOW TIME

HHHPRPHER PR RHRBHERBERHERPEREHERPE RS ERERERRRRPPRPERPERE
R N Y N S N N N LT L R ol L
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14
46

42

60

25

16

18

21

13
11
49

21

77

42
38
163
29
104
38
183
69
186
41
181
61
264
42

c1_

3

C4_13 MARK

80
19
72
13
347 *
10
57
10
118

62
10
112

72
12
118

sS
10
70
15
79

97
10
88
20
125
10
110
16
114
14
8%
14

Figure 10 Ag2.out File



16

Aggregaticn scheme #3 for CAVC

SHRPID DIRECT LANE MN DAY DOW TIME cr 3 C4_8 C9_13 MARK
5 7 2 1994 6 1 4 0 14 2 ]
5 7 1 1994 6 1 4 0 46 22 58
5 3 2 1994 6 1 4 0 8 2 17
5 3 1 1994 3 1 4 0 42 6 66
5 7 2 1994 5 1 4 1 5 9 4
s 7 1 1994 g 1 4 1 60 24 323 *
S 3 2 1994 5 1 4 1 4 1 2
5 3 1 1994 5 1 4 1 25 5 52
5 7 2 1594 5 1 4 2 7 3 7
5 7 1 1994 g 1 4 2 16 29 86
5 3 2 1994 3 1 4 2 6 1 4
5 3 1 1994 5 1 4 2 18 9 53
S 7 2 1994 5 1 4 3 8 S S
S 7 1 1994 5 1 4 3 21 35 77
5 3 2 1994 5 1 4 3 6 1 7
5 3 1 1994 5 1 4 3 13 10 62
S 7 2 1994 5 1 4 4 11 8 4
S 7 1 1994 5 1 4 4 49 33 85
5 3 2 1994 5 1 4 4 4 0 6
5 3 1 1994 g 1 4 4 21 6 49
S 7 2 1994 5 1 4 S 9 5 S
S 7 1 1954 s 1 4 5 77 21 a9
S 3 2 1994 5 1 4 S 6 1 14
5 3 1 1994 5 1 4 5 42 8 71
S 7 2 1994 5 1 4 6 38 4 3
5 7 1 1994 s 1 4 [ 163 30 67
S 3 2 1994 £ 1 4 6 29 1 9
5 3 1 1994 s 1 4 6 104 13 75
5 7 2 1994 & 1 4 7 38 15 5
S 7 1 1994 s 1 4 7 183 49 76
S 3 2 1994 5 1 4 7 69 o] 10
S 3 1 1994 5 1 4 7 186 24 86
5 7 2 1994 5 1 4 8 41 7 9
S 7 1 1994 5 1 4 8 181 38 76
S 3 2 1994 5 1 a 8 61 4 10
5 3 1 1994 5 1 4 8 264 22 €3
S 7 2 1994 5 1 4 9 42 8 6
5 7 1 1994 5 1 4 9 175 29 105

Figure 11 Ag3.out file
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17
53
49
14
10
53
105
16
Sl

Cg 13 MARK
323 *

c6_8
2
20
16
29
20
26

c4a_s
0
2
0
3
1
8
1
1
0
2
1
7
1
6
0
3
2
0
0
2
1
1
0
2
2
4
0
7
3
5
0
17
1
4
3
13

14
46
60
25
1
13
11
49
153
29
104
38
i83
69
186
41
181
61
2564
42
175
207

6
6
6
6
3
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
[3
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Fig. 12 Ag4.out file

R MN DAY DOW TIME C1_3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

scheme #4 for CAVC
1994
994
994
994
994
994
1994
994
1954

1994
1994
1994
1594
1594
1994
1994
1994
1994
1894
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1934

1594
1994

1
1

-
ES

Aggregaticn
2
1
2
1
2
1
2
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1

SHRPID DIRECT LANE







APPENDIX A

Extraction routine






This routine extracts data from the ATR. CAVC and WIM data polls as that are converted into
card3. card4 and card7 data files respectively. If the data are stored in files separated on the basis
of sites, months, year and card type then the data is ready for analysis. If the data has not been
sorted out based on these criteria. then the extraction routine is run, and data is extracted in
separate files based on specific site. month, year, and card type. Figure 1 shows an example
database, which has Card 3, Card4. and Card 7 data in one file. The EXTRACT routine |
separates the file based on specific site, month, year, and card type. If you run the EXTRACT

routine, the routine requires the following information:

(1) Input data file name and directory (e.g., c:\output\combine.out)
(2) Output file name and directory (e.g., c:\data\c00001.c14)

(3) Card type (e.g.. 4)

(4) Site Id (e.g.. 1)

(5) Year (e.g., 94)

(6) Number of months (e.g., 1)

(7) Months users want to extract (e.g., 1)

When users run the EXTRACT routine with parameters in the parenthesis, the EXTRACT

routine produces a file (i.e., C:\data\c00001.c14) shown in Figure 2.
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APPENDIX B
QCM User’s Manual






Conventions Used

Items in italics refer to the LTPP Quality Control Analysis, User’s Manual (called QCM
herein)

Items in bold refer to examples and the user can use any name convenient to him/her so
long as the conventions specified in the LTPP Quality Control Analysis, User’s Manual
are followed and/or for file names required for analysis are used according to that manual

as well.

[tems with double underline (===) indicate icons in QC software



. In order to run the LTPP QC Interface the System Requirements (pp. I in QCM) should
be met

. Please ignote the item Data (pp. I in QCM) for the purpose of analysis
Algorithm for Running the CAVC Routines and Getting the Desired Results

Step 1: Install SAS® V6.11 for Windows® (refer to the installation instructions, which comes
with the SAS® program)

Step 2: Install LTPP QC Interface (refer to Setup [pp. 3.4,5 in QCM])
Once the Interface has been setup, the following directories will be found under the route
directory. If the hard drive is C, then the hierarchy of directories will be as follows:

. C:\analysis\document

. C:\analysis\graphs

. C:\analysis\purge

. C:\ analysis\rawdata
. C:\ analysis\sascode
. C:\ analysis\sasdata

Detailed information for each directory under the directory analysis can be found under
the item Directory Structure (pp. 4 in QCM)

Step 3: Copy the files provided in the diskette to the directory, C:\analysis\sascode\. The diskette
includes the modified SAS code developed for this project. Overwrite the existing files
in this directory.

Step 4: The original card4 and card7 files are saved in C:\ORG_DATA\ and have names such as
PA94.CLA and PA94.WGT. In this example, the data in the two files are for PA SHRP
ID 0005 from June 1, 1994. The original files are shown in Figure 1. Convert file names
to the format required by the Interface. Appendix C (pp. C-2 to C-4 in QCM) gives
complete instructions for the file naming conventions. The files PA94.CLA and
PA94.WGT have been named in the convention to be followed, and are as
follows:C420005.H14 (PA94.CLA) and W420005.H14 (PA94.WGT) respectively. The
following paragraphs give a quick summary of the file naming convention with respect to
the two example files.

- The first character of the file name is a character referencing the type of data
collected. For example. W refers to weight data, C to classification data. and V to
traffic data

- The second through seventh character of the file name is the six-digit SHRP site
ID number. The first two digits are the State Code, and next four digits are the
SHRP test site ID number.

- The three characters of the extension is an index to the starting date (Month, Day,
Year) of the count, beginning with the month code, the day code, and the year
code. .




In Figure 1 the data set PA94.cla has been modified to reflect a typical system error,
i.e., same volumes exist for 4 or more consecutive hours. The figure shows the section of

the data set for the sample run.

Once the above four procedures have been accomplished, the Interface is ready to run.

Step 3: In order to run the Interface. return to Windows, click on the “LTPP Analysis™ folder and
then click on “LTPP Analysis Interface” icon. Copy to the files C420005.H14 and
W420005.H14 to c:\data. Ensure that the data files are copied to the c:\analysis\rawdata
subdirectory. Click on the MOVER icon and type the source directory as c:\data.
Answer the queries and then click the icon do it. The MOVER program organizes the
data files into the Level 4 directory hierarchies. Ensure that the data file has been copied
to the ¢:\analysis\rawdata directory. Once the data processing is over, it is advised to
delete the old data files before new files are copied to the rawdata directory. Once this
has been accomplished. return to the main LTPP Analysis Interface window. For more
information please refer to the item Mover (pp. 13).

Step 6: Click on the STANDARD ANALYSIS icon. Under the Standard Analysis Package, the
following options are found: _
Run QC
Run GVW
Run7Vs. 4

Run Class Distribution

Run Cluster
Select only the Run QC option. Enter the other required fields. For the field “Enter

Source Directory” enter only c:\data. Click on the icon do it. This analysis has to be run
to ensure that the data aggregation takes place.

Step 7: The next window in this sequence of operations is headed “Select Sites You Wish to
Run”. Select the required sites. Click on the icon create lists. The Interface goes through
a check option and will ask whether the user is sure . Click on the icon Yes or No
accordingly. Clicking Yes continues the process.

Step 8: Once step 7 has been taken care of, depending on the size of the files the Interface will
run. During this run two windows will show up, one saying “reading LTPP data files “
and the other saying “creating graphs. Please wait a moment”. After the files have
processed, it returns to the Standard Analysis Window. The process produces the “Graph
files™ and the following SAS output files. These files are saved in the directory c:\output.

Flags.out (Flagging Missing or Erroneous data shown in Figure 2)

- Schemel.out (System 1 of Aggregation shown in Figure 3)

- Scheme2.out (System 2 of Aggregation shown in Figure 4)

- Scheme3.out (System 3 of Aggregation in Figure 5)

- Scheme4.out (System 4 of Aggregation in Figure 6)

- TMG3.out (This file will be used to generate card3 datafile)



C420000057294060100
C420000053154060100
€420000053294060100
€420000057194060100
€420000057294060101
C420000053194060101
C420000053294060101
€420000057194060101
C420000057294060102
C420000053194060102
€420000053294060102
C420000057194060102
C420000057254060103
C420000053194060103
C420000053294060103
€420000057194060103
C420000057294060104
€420000053194060104
C420000053294060104
C420000057194060104
C420000057294060105
€420000053194060105
C420000053294060105
C420000057194060105
€420000057294060106
€420000053194060106
C420000053294060106
C420000057194060106
©420000057294060107
C420000053194060107
C420000053294060107
€420000057194060107
C420000057294060108
C420000053194060108
C420000053294060108
C420000057194060108
C420000057294060109

42
14
37
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14
37
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14
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14
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Figure 1 A sample CARD4 dataset Used in the Sample Run
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Figure 2 shows the output from the runs and includes the flagged data set, i.e. the 4 or
more consecutive hours with same volumes have been flagged. Figures 3 through 6 show
the outputs from the four different systems of aggregation for the vehicle classes.

The SAS output files are saved in the directory c:\output. More detailed description of
the Standard Analysis process are given under the items Typical Analysis Process (pp. &),

QC Edit Analysis (pp. 21)

Step 9: Exit the Standard Analysis window. Click on the icon Graph Management to view the
graphs which have been created due to system and / or equipment errors. To view the

original data files. click on the icon Data Management. For more details on Graph
Management and Data Management refer to the items Graph Management Facility (pp.

40) and Data Management Facility (pp. 38). The SAS output files can be seen in either
one of the following:

DOS Editor
SAS Program Editor
Any Word Processor



ERROR DATA CAUGHT BY QC SOFTWARE

OBS SHRPID DIRECT LANE YEAR MONTH DAY DOW EDIT STTIME ENDTIME NUMB
1 S 7 1 1994 5 2 5 4+ Consec Nonzeros 5 11 6
2 5 7 2 19%4 [ 2 5 4+ Consec Nonzeros 5 11 6
3 5 3 1 1994 6 2 5 4+ Consec Nonzeros 5 11 6
4 5 3 2 1994 6 2 S 4+ Consec Nonzeros S 11 [
) ) 7 1 1994 5 3 6 8+ Consec Zeros 2 12 10
[ 5 3 2 1594 6 3 6 8+ Consec Zeros 2 12 10
7 5 3 1 1994 6 3 6 8+ Consec Zeros 2 1 10
8 5 3 2 1994 [ 3 6 8+ Consec Zeros 2 12 i0
9 5 7 1 1994 & 1 4 Time Check 2 14 2

Figure 2 Flags.out file from the sample run



Aggregation scheme #1 for CAVC
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Figure 3 Schemel.out file from the sample run



Aggregation scheme #2 for CAVC

SHRPID DIRECT LANE YR MN DAY DOW TIME c1_3 Cc4_13
1 3 2 1994 1 10 2 0 4 23
1 3 1 1954 1 ic 2 0 18 143
1 7 2 1994 1 10 2 o 2 6
1 7 1 1994 1 10 2 0 35 68
1 3 2 1994 1 10 2 1 5 15
1 3 1 1994 1 10 2 1 10 124
1 7 2 1994 1 10 2 1 4 3
1 7 1 1994 1 10 2 1 23 58
1 3 2 1994 1 10 2 2 4 16
1 3 1 1994 1 10 2 2 18 100
1 7 2 1994 1 10 2 2 4 2
1 7 1 1994 1 10 2 2 19 70
1 3 2 1994 1 10 2 3 0 17
1 3 1 1994 1 10 2 3 12 87
1 7 2 1994 1 10 2 3 2 5
1 7 1 1994 1 10 2 3 19 54
1 3 2 1994 1 10 2 4 4 11
1 3 1 1994 1 10 2 4 31 66
1 7 2 1994 1 10 2 4 2 8
1 7 1 1994 1 10 2 4 26 70
1 3 2 © 1994 1 10 2 5 3 14
1 3 1 1994 1 10 2 5 29 90
1 7 2 1994 1 10 2 5 10 5
1 7 1 1994 1 10 2 5 29 63
1 3 2 1994 1 10 2 6 8 14
1 3 1 1994 1 10 2 6 53 89
1 7 2 1994 1 10 2 6 11 2
1 7 1 1994 1 10 2 6 54 62
1 3 2 1994 1 10 2 7 17 18
1 3 1 1994 1 10 2 7 81 87
1 7 2 1994 1 10 2 7 23 9
1 7 1 1994 1 10 2 7 90 79
1 3 2 1994 1 10 2 8 20 19
1 3 1 1994 1 10 2 8 99 118
1 7 2 1994 1 10 2 8 21 11
1 7 1 1994 1 10 2 8 84 101
1 3 2 1994 1 10 2 9 25 29

Figure 4 Scheme2.out file from the sample run



Aggregation scheme #3 for CAVC

SHRPID DIRECT LANE YR WN DAY DOW TIME c1_3 Cca_8 C9_13
1 3 2 1594 - 10 2 0 4 2 21
1 3 1 1994 . 10 2 ] 18 4 139
1 7 2 1994 z 10 2 0 2 1 5
1 7 1 1994 z 10 2 [ 35 4 64
1 3 2 1994 s 10 2 1 S 2 14
1 3 1 1994 e 10 2 1 10 8 116
1 7 2 1994 z 10 2 1 4 o] 3
1 7 1 1994 e 10 2 1 23 7 51
1 3 2 1994 L 10 2 2 4 3 i3
1 3 1 1994 z 10 2 2 18 4 96
1 7 2 1994 s 10 2 2 4 2 0
1 7 1 1994 s 10 2 2 19 1 69
1 3 2 1994 1l 10 2 3 0 1 16
1 3 1 1994 1 10 2 3 12 3 84
1 7 2 1994 1 10 2 3 2 0 S
1 7 1 1994 pa 10 2 3 19 El 45
1 3 2 1994 S 10 2 4 4 1 10
1 3 1 1994 I 10 2 4 31 3 63
1 7 2 1994 p 10 2 4 2 1 7
1 7 1 1994 L 10 2 4 26 14 56
1 3 2 1994 p 10 2 S 3 2 12
1 3 1 1994 s 10 2 5 29 9 81
1 7 2 1994 - 10 2 5 10 3 2
1 7 1 19%4 pa 10 2 s 29 16 47
1 3 2 1954 b4 10 2 6 8 1 13
1 3 1 1994 1 10 2 6 53 8 81
1 7 2 1994 1 10 2 6 11 o 2
1 7 1 1994 1 10 2 6 54 15 47
1 3 2 1994 z 10 2 7 17 0 18
1 3 1 1994 1 10 2 7 81 15 72
1 7 2 1994 b 10 2 7 23 2 7
1 7 1 1994 1 10 2 7 g0 22 57
1 3 2 1994 h 10 2 8 20 2 17
1 3 1 1994 hs 10 2 8 99 28 90
1 7 2 1994 L 10 2 8 21 5 6
1 7 1 15994 z 10 2 8 84 33 68
1 3 2 15%4 e 10 2 9 25 9 20
1 3 1 1994 1 10 2 9 104 22 116
1 7 2 1894 s 10 2 9 32 3 13

Figure 5 Scheme3.out file from the sample run



Aggregaticn scheme #4 for CAVC

SHRPID DIRECT LANE YR MN DAY DOW TIME C1_3 C4_5 Cé_8 CS_13

1 3 2 1894 1 1 2 0 4 0 2 21
1 3 1 1994 i 10 2 o] 18 1 3 139
1 7 2 1994 1 10 2 0 2 1 0 5
1 7 1 1994 1 10 2 0 35 4 o} 64
1 3 2 1954 1 10 2 1 5 0 2 14
1 3 1 1594 1 10 2 1 10 2 6 116
1 7 2 19394 1 10 2 1 4 0 0 3
1 7 1 1994 1 10 2 1 23 2 5 51
1 3 2 1994 1 10 2 2 4 2 1 13
1 3 1 1954 1 10 2 2 18 1 3 96
1 7 2 1994 1 10 2 2 4 o] 2 0
1 7 1 1994 1 10 2 2 19 1 0 69
1 3 2 1994 i 10 2 3 0 0 1 16
1 3 1 1994 1 10 2 3 12 1 2 84
1 7 2 1994 1 10 2 3 2 0 0 5
1 7 1 1994 1 10 2 3 19 S 4 45
1 3 2 1994 ] 2 4 4 o] 1 10
1 3 1 1994 1 10 2 4 31 o] 3 €3
1 7 2 1994 1 10 2 4 2 o] 1 7
1 7 1 1994 1 10 2 4 26 4 10 56
1 3 2 1994 110 2 5 3 2 0 12
1 3 1 1994 1 10 2 5 29 2 7 81
1 7 2 1994 1 10 2 5 10 1 2 2
1 7 1 1994 1 10 2 5 29 7 9 47
1 3 2 1994 1 10 2 6 8 0 1 13
1 3 1 1994 1 10 2 6 53 4 4 81
1 7 2 1994 1 10 2 6 11 o] 0 2
1 7 1 1994 i 10 2 6 54 3 12 47
1 3 2 1994 1 10 2 7 17 0 o 18
1 3 .1 1994 1 10 2 7 81 5 9 72
1 7 2 1994 1 10 2 7 23 1 1 7
1 7 1 1994 1 10 2 7 20 6 16 57
1 3 2 1994 1 10 2 8 20 0 2 17
1 3 1 1994 1 1¢ 2 8 99 9 13 90
1 7 2 1994 1 10 2 8 21 2 3 6
1 7 1 19394 1 10 2 8 84 10 23 68 IS
1 3 2 1994 1 10 2 9 25 4 5 20
1 3 1 1994 1 10 2 9 104 10 12 1le
1 7 2 1994 1 10 2 9 32 0 3 13

Figure 6 Scheme4.out file from the sample run




APPENDIX C
Sample Graphs
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APPENDIX D
VTRIS Outputs






PENNSYLVANIA TRANSPORTATION

Date: april 13, 1997
» W-2 Table
COMPARISON OF WEIGHED VS. COUNTED

Averaging Method: Hour of Day Axle Grouping Method: Vehicle Size & Weight

DATA FROM: Pennsylvania PERIOD: 1984

FUNCTIONAL CLASS(ES) : 01

STATION CODE(S) : 00000530 (00000531, 00000532), 00000570 (00000571, 00000572)
F""(V:?_E AVERAGE PERCENTAGE DISTRIBUTION AVERAGE  PERCENTAGE
VEHI DAILY TOTAL VEHICLES  TRUCKS & comB.  NUMBER DISTRIBUTION
CLASS COUNT WEIGHED  OF NUMBERW.
1 Motorcycies 4 0.05
2 Passenger Cars 4,700 58.80
Single Unit Trucks:
3 2-axle, 4-tire 452 6.16
4 Buses 37 0.46
Single Unit Trucks:
5 2-axle, 6-tire 128 1.60 4.64 151 5.36
2.25 0 0.00
7 4-axie, or more 5 0.06 0.18 5 0.18
Single Trailer Trucks:
8 4-axie, or less 387 4.84 14.02 168 5.97
9 S-axle 2,008 25.12 72.75 2,313 82.14
10 ] 6-axle, or more 18 0.23 0.65 22 0.78
Muiti-Trailer Trucks:
11 5-axle, or less 140 1.75 5.07 142 5.04
12 6-axle 8 0.10 0.29 12 0.43
13 7-axle, or more 4 0.05 0.14 3 0.11
AVERAGE DAILY TRUCKS 2,760 AVERAGE WEIGHED 2,816

AVERAGE DAILY TRAFFIC 7,993

I 6 3-axle 62 0.78
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APPENDIX E
GVW Analysis






the regarding the GVW graphs

The original QC Interface developed by Chaparral Systems uses English units for their
measurements. In order to keep changes to the original Interface to a minimum, researchers at
PTI felt that it was best to modify the source code in such a manner that:

a. The new TMG format could be read

and
b. Graphs produced would have their gross vehicle weights in English unils

Hence the _graphs produced by the QCM are the same as the graphs produced by the original QC

Interface even when the data input is in metric units.



Lb1000YdddL L w - L71000VdddL] v u - sommm

b661 v aemen | b6l rn e
W | W e
NNP-HdY eee HYN-NYE coo NNM-HdY eoe HYW-NVF oo
(Sdiv} A {Sdiv} a9
g;_:es_ % 18 0L 09 00 %5 b 9 62 02 o ¥ a_s_g_s_ A EELELERE XN
SR, ./, o ckk \\.NT. 10 r.l/p e \ﬁ\v?. 0

P 00} | 002
0 L/ 1] f
J e 0w 3T it W,
T T «..Wr,.., < U

4 14 009
v} e 0 ?
.. oy n 00§
b b
005 000}
| . |

\ 009 002
/ ] ]

_ f 00L 00b)
T T el N R L

¥651=HA 2=3Nv1 1583=103410 weAisusag=1Y1S ¥66)=HA =301 Be3=103410 wueAsinag=31VIS
410 A8 | 410 A

6 SSY10 J101H3A o} HLSIQ MAD 6 Y10 T10MH3A 20} HLSID MAD



L1000vddd1 e x| L71000¥dddL] O —
w %65 - SdDI 03 ¥ 97 Ueadpg " %66 - SdDi 08 § §0 beaaRg
go_. " - S gm_. W - SRR e
Nr-ga - E-he NOE-daY -t
NAM-HdY eee HYI-NVE 000 NAF-HdY eoo HYW-NYT 000
{sdi} M9 (St} D
g_ 9 804 00I 6 B E 80 09 2 tb 9 8 00 U ¥ G2 O 80L 00L 26 t8 9L 89 09 o 3 9 8 0 U ¢
S .;.T_n,_./_ " \.\c __u..f_l__.l_p_”/“ ,,_gw..,h_o
/ L \_\ B " . \_ .. y
0 Ve (0 BN |
T ._ // ) | i P \. 000} o
Q 0 20 \/ 2
- / L ! L
00p b b
| 0 oo0¢ °
\ 00S ) J
/ | |
009

¥eag paped popecy ¥eoq papeol papeda |, Ped pepe] papecy ¥eoq fepeol panecte3 | gogp

$661=HA 2=3NV1 1590 =L103Hia ejueayisuuad=31v1S ¥66i=HA $=3NV1 158 =103HI0 ppueAisuiRd=31V1S

HID Ad HID A8
6 SSY19 JT01HIA 10} HISIQ MAD 6 SSY19 T101H3A 10§ HISIA MAD



Lb1000%dddL1 o m -sommm| L7I000VdddL] ¢ u -swmm

b6 % sawme| h66) _ R e
- - - -
NNP-HdY ove HYN-NVI 000 NAP-HdY oos HVH-NYF 000
(Sdx A9 (Sai} a9
2 O 80F 00 s oL s (I s % 0 0 N_ b 6 O 001 OO 76 19 0L 69 09 8 W SE B 00 U b
e \ ! KRR ._.r/__/_ B | \_“_.\,‘.\.._,p_. © |0

/ |/ o o e
0 / L/ £ |
J s W o J il 0
T \ Y, \..‘.”J R u
ul 00y 0 0og n
0 ; 000 ;
g 3 | ]
| \ |
| 009 4 §_“_

\ 0L . 00h

e pepec) papot ¥ad e poRe0 g ¥ead pepeq) paedi ¥eaq Pepeoln paneds |

¥561=UA 2=3NV1 1523= 103410 eMendsuvag=21¥1S ¥651=HA =3V 153=1034l0 .___g%sa._uaﬁ
HID A8 HID A8

6 SSY10 J10IH3A 10} HLSIQ MAD 6 10 F10HIA 10} HLSIQ MAD



Lh1000YdddL1 e w
w L] W35 unang
b6} b v swmm gg
_.R-_.E . s: _3
z=_,|=m< " =<=|z<_. 000
(s} M9
gl__s,s_ % W oL 80 09 I W %8 ® U
! r/ N .,\\ 10
5 N Y
1 s N\ | 0 0=
m. /\ / ,._: :m.
Q ) o 90
o L
oop b
! ]
/ ! 008 )
\J 4
_ 009
¥eog foped) popadeg  Yeed LE_., N poRedd gy
¥661=HA 2=3NV1 15a = LOTHIQ BRAsusRd=1VIS
410 A8
6 SSY19 T1DIHIA 0} HISIA MAD

s s | LU1000YddALT

o % - SdDl 09 U A
*8 5-58:2!-3
E

U - siRwyen
-
NAP-HaY oo BVN-NVT oo0
{Sdn} mAD
b Ol GOL OO 6 VB OL 89 O3 % W g ® 0
__L___________._ Shesar ot by | coal e lboadld
TR e
,/,. .\K
.,/ \.. _l |
4 N \ 000} o
\ / 0
n
b
000z ?
|
]
P R AL L

166)=1A 1=3HV1 59 = 103410 TenfsIuag=31VS
HID A8
6 SSV10 T1IHIA 10} HLSI MAD






APPENDIX F
Creation of the Lookup Table






Creation of the Lookup Table

The purpose of the lookup table is to determine the volume distribution by class, time of day and
day of the week. The lookup table was also used in the edited card 3 datafile to impute the
missing values. The file containing data for the year 1994 and from site 1 was used to create a

look up table. The procedure for creation of the lookup table is detailed below:

Step I: From the yearly datafile, a column containing the days of the week was created. The date

on which the observation was recorded was used as a parameter to extract the day of the week.

Step 2: The proportion of vehicles for each hour of the day and class vehicle was calculated as a

fraction of the whole twenty four hours of the day. For example,

 on the first day of the week, at 12 noon if there are 12 vehicles of class 3 and the total number of

vehicles for all 24 hours of the first day of the week is 480 then the value in the cell for that
particular class, i.e. class 3 at 12 noon for the first day of the week is 12/480=0.025.

Step 3: Once the proportions have been created for the first day of the week, repeat the same
process for the remaining days of the week. This process can be done using any spreadsheet

package, such as Lotus 1-2-3°, Microsoft Excel® etc.

Step 4: Once the proportions for the seven days of the week are calculated, then copy all the
various sheets containing proportions from different days of the week onto a single sheet. The
final sheet should contain, 14 columns and 168 rows. The first 24 rows are for 24 hours of the
first day of the week, Sunday, the next 24 rows are for the 24 hours of the second day of the
week, Monday, and so on till the seventh day of the week. The 13 columns are for the 13 classes
of vehicles. and the 14th column is for the sum of the first 13 columns. The 14th column data is

used for converting edited card 3 into CAVC data.

Step 5: Save the final sheet in the ASCII format so that it is readable under different conditions.



Step 6: The look up table is now ready for use. Operators may create additional lookup tables for
different sites and years. When the routines developed by PTI are run by the operators. the

routines will ask the users to provide names of lookup table that the operator would like to use.

Figure 1 shows a section of the lookup table.
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APPENDIX G

List of Routines and Programs






WA SAS SYSTEM SPC_PSU  SPC_AGG  EXTRACT  THG3]

List of software

Program Manager

AIDE PORJEC

?I‘@g&%

FOR Window
6.1

SAS Version 6.11 For Windows : SAS statistical software version 6.11for Windows

made by SAS Institute.

QCM : The modified QC Interface software made by PT1. The software produces six

files. one file called Flags.out, one file called TMG3.out, and four files called

schemel.out, scheme2.out, scheme3.out and scheme4.out. The QCM also produces

graphs for erroneous data.

SPC_PSU: The SPC_PSU routine developed by PT1 allows the merging of the
aggregated file with the flag file and the lookup table with volume distribution by class,

time of day and day of week to give a clean data set needed for analysis.






