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ABSTRACT

The Louisiana Department of Transportation and Development (DOTD), like many state
highway agenciesin the United States, lacks a comprehensive system for inventorying and maintaining
records of traffic Signs. To address this problem, state highway departments around the country have,
or are beginning to develop, computer-based sign inventory systems that alow highway department
personnel to count, locate, and monitor the maintenance and condition of their sign inventories. These
new systems can be used by construction, maintenance, and engineering personnel to monitor sign
condition, track performance changes over time, determine locations where additional signs may be
needed, monitor field maintenance and replacement programs, and locate unwarranted or “exception”
signs. The latest of these systems also integrate geographic information systems (GIS) to form more
robust asset management systems that can include statistics on a variety of highway features such as
signs, guardrails, traffic signals, pavements, bridges, survey markers, etc.

This project involved the initia step in creating a statewide traffic Sgn inventory system in Louisiana.
As part of this project, a manual traffic sign inventory was conducted for state highways in Ascension
Parish. Thisinventory was then entered into a state-of -the-practice computer-based GIS mapping
and GPS referencing traffic sign database. In addition to providing the Ascension Parish sign
inventory in digital form, it is expected that the results of this project will dso help the DOTD to
evauate the merits of the equipment, technologies, and methods used in the project and serve as the
basis for estimating time, labor, and equipment requirements for future sign inventory programs.

The project was initiated in April 2001 and was conducted over a period of about 20 months. The
survey involved the field measurement, data entry, and storage of descriptive traffic sgn information
for 3,646 signs covering 147.4 miles of roadway. The project adso included a brief review of the
traffic sign inventory practices of other states. As part of this project, educational sessions were also
conducted for DOTD personnel currently using (or planning to use) the same or similar sign database
systems. The sessions covered the methods used for collection of data in this project and provided
additiona training in the use of the data collection apparatus and inventory software. The educationa
sessions aso highlighted the techniques that were found to be most productive, recommendations for
improving and enhancing the system, and the [abor and cost requirements that might be expected
if/when the DOTD expands this pilot project into a statewide program.
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IMPLEMENTATION STATEMENT

This project was undertaken primarily for field data collection and, to alesser extent, the
evauation of an exiging commercidly available traffic Sign database software package. As such,
the focus of the project was nearly exclusvely on data acquisition aswell as the storage and
organization of thisinformation in the database rather than on any anadytica assessments of the
results. Thus, the implementation of the results of this project may be somewhat different from
other, more experimentally oriented research projects.

It is expected that the database developed in this project will assst DOTD personnel in severd
ways. Fird, it will givethe DOTD one of itsfirst detailed traffic Sgn field inventories. In addition to
this permanent record of traffic Signsin Ascension Parish, the database can be used as the basis for
amore comprehensve state-wide computer-based Sgn inventory system that will dlow DOTD
personnel to monitor sign condition, track sign performance changes over time, determine locations
where additiona sgns may be needed, monitor field maintenance and replacement programs, and
locate unwarranted or “exception” Sgns. In the longer term, such a system could be integrated with
geographic information systems (GIS) to form more robust comprehensive asset management
systemsthat could include Satigtics on a variety of highway features such as Sgns, guardrails, traffic
sgnas, pavements, bridges, survey markers, etc.

This prgject dso involved purchaang and usng new fidd-testing equipment. The experiences
documented herein can help the DOTD determine practical and effective methods for future
inventories as well as serve as the basis for estimating the time, labor, and equipment requirements
for other Sgn inventory programs. Thisinformation may be used as part of future educationa
sessionsto report on the methods of sign data collection and for collection gpparatus and inventory
software training. These sessions could highlight the techniques that were found to be most
productive, give recommendations for improving and enhancing existing systems, and evauate the
labor and cost requirements that might be expected if/when the DOTD expands this pilot project
into a statewide program.
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INTRODUCTION

Currently, the Louigana Department of Transportation and Development (DOTD) has no
comprehendve system for inventorying and maintaining records of traffic Sgns. Although thisis
gmilar to most state departments of transportation, severa of them have recently begun developing
computer-based sign inventory syslems. Most of these new systems have been initiated to take
advantage of more advanced and affordable spatid referencing systems and data recording-storage
technologies that provide more accurate measurements and increased data access.

When used to their full potentid and combined with geographic information systems (GIS), these
newly developing Sgn inventory systems can serve as the cornerstone for fully comprehensive asset
management systems that can dso include information on a variety of highway agency properties
like guardralls, traffic Sgnas, pavements, bridges, survey markers, etc. Since these types of systems
alow agenciesto precisaly count and locate these itemsin the field, monitor their condition, and
track changes over time, they can be used by congtruction, maintenance, and engineering personnel
to hep highway agencies maintain their inventories. They can dso be used by trained personne to
find unwarranted or “exception” sgns and equipment, help to determine whether additiona sgns
may be needed, and monitor field maintenance and replacement programs.

This project initiated the development of such a comprehensive asset management systemin
Louigana darting with traffic Sgn inventory in asingle parish. Its goa was to undertake a pilot field
inventory of sgn attribute data for Ascenson Parish. Objectives included training regiond DOTD
officidsfor their own inventories and providing DOTD with abasis for estimating time, labor, and
equipment requirements for future sign inventory programs.






OBJECTIVE

The god of this project was to complete apilot fidd inventory of sign attribute data for
Ascenson Parish and usng acommercialy-available software system, develop adata entry and
dorage system and enter the Sign inventory information into the database. The inventory used State-
of-the-practice mapping and referencing systems that may serve asamode for future Statewide
inventory and management systems. These future systems could permit the DOTD to track and
monitor the number, location, and condition of every traffic Sgn within ther inventory.

As part of the project, DOTD officids were trained to develop procedures for use in their own
inventories and databases. A fina objective of the project was to evauate the amount of effort
needed for this project so that the DOTD can estimate future time, |abor, and equipment needs that
may beinvolved in smilar future Sgn inventory programs.






SCOPE

This pilot study involved collecting key dataitems from traffic Sgns adjacent to Sate
roadways within Ascension Parish. To assess the variation between rurd and urban conditions, a
variety of different roadway locations as well as functiona classifications (arterid, collector, etc.)
were selected for data collection to provide the DOTD with avariety of road environment
conditions.

The key data that were collected included sign type, location (based on GPS coordinates, route
number and log mile, and with respect to the roadway), condition, and support device. All of these
datawere initialy recorded by hand then later entered and stored in a computerized database.

In addition to the fidld inventory database, the project adso included the purchase, set up, and testing
of dl the systems and equipment that may be used to perform smilar inventories by DOTD
personnel. The investigators trained selected DOTD personne regarding the operation of
equipment and the methods used in data collection and database set-up. Within this report,
additiond information such as Sgn density and labor requirementsis dso documented. This
information may asss in developing cost and labor estimates for future inventories.






METHODOLOGY

The project was completed within aframework of six task items over aperiod of
approximately 20 months. These task items included equipment acquisition and set up, data
collection, vaidation of data, inventory updating, and training. The find task was the transfer of the
data and equipment to the DOTD.

Equipment Acquisition and Set Up
The firg step of project wasto acquire al necessary equipment and supplies. Equipment
was configured and tested to assure compatibility with the project objectives. Student data
collection teams were dso trained as part of thistask.

The equipment purchased for this project included alaptop computer, a desktop computer, digitd
cameras, aGarmin ™ eTrex Vista™ globa positioning satdllite (GPS) receiver, aDELTA
RetroSign 4500 ™ digital retroflectometer and extension pole kit, and Carte Graph™ SignView ™
(verson 4.5) traffic Sgn software with an unlimited Sgn database license for the desk top computer
and a 7,500 sign database license for the notebook computer.

Originally, peripheras for the Carte Graph' ™ system were expected to be purchased, including a
GPSreceaver interface, adigita camerainterface, and an eectronic distance measuring instrument
(DMI) interface. These peripheras would have permitted measurements to be automatically |oaded
into the database without the need to manudly enter them. However, at the time of the software
purchase, none of these connections were ready for commercid release. Thus, their purchase, as
well as the need to purchase the origindly proposed DMI’s, was negated.

Origindly, it was expected that the use of GPS would provide a high degree of positiona accuracy
for the project. While high accuracies can be attained using GPS, the price of the necessary
equipment was cogt- prohibitive. The GPS receiver used in the project was purchased for about
$350 and had a manufacturer-certified accuracy of gpproximately 24 feet spherical error probability
(SEP). Thiswasafairly common accuracy for GPS receivers priced less than about $2,000.
However, to obtain accuracies in the range of about 1 foot (the origina expectation for this project)
minimum eguipment prices were in the range of about $8,000. These types of syssemswould aso



require related infrastructure to achieve these levels of accuracy. In addition to the eTrex Vista'™
recalver’ s ability to provide acceptable accuracies at an economica price, it also had severa other
desrable features. These included differentia correction capability; storage for 500 waypoints;
automatic track log to retrace up to 10 paths; atrip computer that provided current speed, average
gpeed, maximum speed, trip timer and trip odometer. Unfortunately it also had some of the
sgnificant shortcomings common among most GPS devices including frequent signa blockagesin
aress near thick tree coverage and signd deflection by high-rise buildings and other tal structures.

Treffic sign retroreflectivity measurements were taken using a RetroSign 4500 ™. An important
feature of thismodd wasits relative ease of cdibration. Calibration is critical to insure congstency
between measurements taken a different times and under different conditions. The RetroSign 4500
™ featured both a“Fast” and a“ Full” calibration mode. Fast calibration was used for “everyday”
cdibrations using afactory zero cdibration and default reference value. 1t was initiated by pressng
cdibration activate menu, then mounting the reference cap (reflective bottom) before pulling the
handletrigger. Cdibration in this mode was executed immediately. Full cdibraion istypicaly used
for high accuracy cdibration of a zero reference vdue.

The SignView™ (version 4.5) software package served as the database system for this project.
SignView™ was created and is sold by Carte’ Graph™ Systems of Dubuque, lowa. The software
was devel oped spedifically for sign maintenance programs. It isaMicrosoft™ Windows™ based
program that could be loaded on both stationary and portable computers. SgnView™ aso
contained a preloaded library of sgns and aso alowed for new sign creation and alowed
photographs of signs to gppear as an accompanying attribute of a Sgn data record within the
database.

SignView ™ can aso generate reports such as maintenance history, history log and other
customized reports, although none of these features were used for this project. Other more recent
enhancements of the program permit it to be interfaced with GPS and bar code scanners. Another
useful part of the program was that it alowed integration with a geographic information system
(GIS). The program can be eadily integrated into Arcview ™ GIS 3.2 as an application plug-in
program and was done so as part of a separate test study project using the data collected in this
project. An advantage of GISintegration isthe ability for field crews and database managers to
view their sgns on amap by route, reference post, or address with associated database and show
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the specific condition and visibility of each sgn. It can dso display queries, reports, and work
orders at associated locations on the map.

In addition to these mgjor equipment purchases, purchases of consumable supplies were dso
required to accurately and efficiently collect the required data. These included Windex ™, AA
batteries, cleaning cloths, measuring tapes (16 foot long), and aroad map of Ascension Parish.

Data Collection
Data collection took place exclusvely on DOTD highwaysin Ascenson Parish, sarting with

the portion of the parish east of the Mississppi River. Ascension Parish was selected because of its
proximity to the LSU campus and its mixture of rura and urbanized land development
characterigtics. It was expected that this type of land use mixture would dso feature a Sgnificant
diverdty of rurd and urban roadway functional classfications.

The data atributes that were collected for each sign included the following:
Sgntype, including MUTCD designation. If the sgn was not aMUTCD standard sign or a
location specific guide sign, or if the Sgn had any damage, a digital photograph was aso taken.
Date of ingdlation. Theinddlation date, asfound in the fiedld when available, was recorded for
each Sgn. As such this date may not necessarily reflect the ingdlation date of the origind sign.
Size. In caseswhere the Sgn was not accessible, the size was estimated.
GPS latitude and longitude coordinate location.
DOTD control section location.
Sign condition.
Retroreflectivity reading in its exising state and after wiping with cleaning solution.
Sign support system.
Inventory number.

Data was collected using two-person crews driving DOTD vehicles. All of the information was
recorded by hand in fidld notes. It wasinitidly expected that the various data acquisition interface
devices could be used to enter data directly into the database via notebook computer in the field.
However, due to the unavailability of these devices, dl data was noted by hand then entered into the
database immediately upon return from the field.



Each data collection crew included at least two undergraduate L SU student workers and, at varying
times, a supervising graduate research assstant.  Prior to beginning any field data collection, each
crew member completed the DOTD defensive driving training course. Each crew member so
recelved training and orientation from the LSU research investigators with the expectation that it
would result in an overdl increased leve of standardization and efficiency in recording and
measuring the data.

To reference specific Signs based on DOTD control segment number, the number was first
determined from a DOTD control section map. The crew driver then drove to the start of the
control section and reset the initill DMI reading to zero. The DMI reading at the Sign was recorded
asthe“distance’ on the datainventory sheet.

Among the hindrances to efficient data collection was alack of shoulders on many road segments.
The DOTD vehicle was stopped on the shoulder if one was present or was stopped at a nearby
safe place. When neither shoulders or driveway were available, the collection vehicle was stopped
on the road and clearly marked with cones to aert oncoming drivers to proceed with caution. As
an additiond safety precaution the emergency flashing lights of the car were on a al times during
data collection.

Typicdly, the driver carried the data collection forms and noted the Sign orientation, sheeting type,
date of ingalation, GPS coordinates, sign support system, sign dimensions for each sign. The
passenger was responsible for taking retroreflectivity measurements at each sign. The
retroreflectivity measurement of each sign in the unwiped condition was recorded first. Then the
measurement point was cleaned using amild, non-abrasive solution and dried with a paper towe to
avoid dorading the Sgn surface. The retroreflectivity of the washed sgns (in wiped conditions) was
a so then recorded using the retroreflectometer.  For signs mounted above arm height, the
retroreflectivity readings were taken using an extension pole and remote diplay unit.

The field crew next recorded the MUTCD code of the sign on the inventory form. After visudly

ingpection, the condition of the Sgn was recorded in the “ Sign Description” column of the inventory
form. The team concluded its inspection with adigita photograph of the sgn, if required.
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Validation of Database
To maintain the integrity and qudlity of the database, a periodic vaidation of the inventory

was aso conducted. Over the duration of the project 200 signs were randomly selected for
secondary verification. The information collected during the vaidation effort was used to determine
if errors existed in the data set as well as to determine the source of these errors so that appropriate
corrective actions could be taken to reduce the future occurrence of the errors.

Database Configuration and Data Entry
Periodicaly, after building up a backlog of field data, the Sgn attribute information recorded

manually on the inventory forms was entered into the database. SignView™ smplifies dataentry
through its use of predefined forms, online libraries, and user-defined fields, and filters. It makes
searches for particular records or groups of records easier by alowing a user to include or exclude
particular records with certain attribute information.

Forms were created in the program that included dl recorded attribute information associated with
the sgns by using the “Filters’ and “Design Form” features. Another helpful festure of the software
wasits built-inMUTCD library that helps auser to locate MUTCD sign designation numbers.
SgnView™ dso dlows information regarding any changes made to the traffic sign, induding
replacements or repairs, to be saved so that a maintenance log can be created over time. In this
way stored data can be manipulated for various reports including summaries of sgn numbers, codts,
types, date of maintenance, and other related items.

Sign Form Creation
SignView™ data entry “forms’ may include predefined forms, online libraries, user-defined

fields, filters, and records. Forms are created usng the “Filters’ and “Design Form” feetures of the
software. In generd, the following procedure summearizes the process of designing new forms:.

1. Sdect the“New Form” window.

2. Addrequired atribute input fields(i.e., MUTCD Code, Route, Background Color, Legend Color,
Description, etc.) fromthe” Sign Fidds’ window by selecting thefield and dragging it on to ablank
form.

3. For custom fields not dready included in the “Field Chooser,” the “ Adminidrator” icon may be
selected and the “ Signs Record” can be used to add custom fields such as R, Before Cleaning”



and “R, After Cleaning.” Custom fidlds may be added to the “Fidd Chooser” by sdecting the
“New Fidd” icon and setting the properties for these attributes, such as “Description Type,”

“Display Type” etc.

Thedesgn of theformswasfacilitated usng the“ Toolbox” from the* Design Form” menu. Various
types of boxes such as “ComboBox,” “ListBox,” etc. and different types of buttons such as
“Toggle,” “Option,” and “ Spinbutton” were selected as required.

Icons in the “Form” dialog box became active after adding a field to the form. Thisdigned the
various fidds by centering them, setting tab orders, and spacing them evenly horizontaly and
verticaly, and moved the fidds to the front or the back of the form, etc.

Findly, captionson thelabelswere modified by “right clicking” on alabd and sdecting “ Properties’

diaog box to edit the labdl.

The screen layout of the SignView™ form creation window isshown in figure 1.

After aform was designed, the “Run Form” icon could be selected to enter the information from
each sign onto anew form. The software’ s Record Control” was used to list al recordsin the
database as well as dl attributes and information pertaining to a particular record. This form of
record control worked in amanner smilar to aMicrosoft™ Excel™ spreadsheet, which made data
entry Smple and less time consuming. Figure 2 shows a completed record for atypical Sgninthe
project inventory.
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DISCUSSION OF RESULTS

This project did not involve the type of hypothesistesting typically associated with
traditiona experimentd research. Rather, the emphasis of this project was focused primarily on
collecting, processing, and storing Sgn data. Thus, the results discussed in this section are presented
as aquditative discusson of the gpproach that was taken, including its overdl efficiency and
effectiveness and the processes that were used. A quantitative summary of certain aspects of the
data highlights some of the generd aspects of the Sgn inventory, including a quantification of the
generd didribution and condition of the Sgnsin Ascension Parish.

Database Overview

Data attributes from atotal of 3,646 traffic sgns were collected over the duration of the
project. The inventory included signs from 42 separate control segments on gpproximately 147
miles of sate highway in Ascenson Parish. The amount of road mileage covered includes
goproximately 56 percent of the estimated 264 miles of totd state highways within the parish.

Table 1 shows the length of each control segment as well as the number of sgns located within that
segment. In the rightmost column of the table, the Sign indalation dengty (Sgns per mile) is shown.
Overdl, the 9gn dengity on the roads inventoried in Ascension Parish averaged about 25 signs per
mile. Thetable aso shows that the Sgn dendity varied sgnificantly between the urbanized and rurd
aress of the parish. Thisismogt evident in the extremes of the dengity scale in which a maximum of
80.6 signs per mile was observed on LA 932 through more densely developed areas in Gonzales
and alow of 5.3 Sgns per mile was observed on LA 75, dso known as River Road, that runs
pardld to the Missssppi River.

Prior to the start of the project, the DOTD had no data on the dendity of sgn ingtdlation on its
highways, nor any reliable methods to estimate it for the various functiond classfication and land use
aress withinitsjurisdiction. These estimates will be useful when esimating the labor effort and
cods for a satewide sign inventory effort.

Table 2 shows some more genera sign atributes. Of the total Sign database, over a thousand were
object markers. This represents more than one quarter (27.5 percent to be exact) of al the signs
that were inventoried. The two largest Sgn groups were regulatory signs (15.5 percent) and



warning sgns other than objects markers (13.5 percent). Thisdigtribution of Sgn type is consstent

with the digtribution of sign sheeting color.
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Tablel
Sign inventory overview
ment | . :
Segment Control Section R.OUte. Sgn Count SI_egength S'g.n Dengty
Number Designation (mi) (sgng/mi)
1 256-6 LA 44 35 1.8 194
2 256-8 LA 75 48 7.9 6.1
3 256-9 LA 75 13 2.5 5.3
5 264-04 LA 429 152 5.3 29.0
6 265-1 LA 44 120 7.6 15.7
8 266-1 LA 22 203 9.9 20.6
9 256-7 LA 942 62 5.2 12.0
10 414-03 LA 30 170 10.8 15.8
12 426-3 LA 70 59 3.2 18.6
13 77-1 LA 73 159 3.4 46.8
14 77-2 LA 73 167 4.6 36.3
17 ]803-20& 803-12| LA 934 57 5.1 11.2
18 |803-21& 803-10| LA 935 117 7.1 16.5
19 803-31 LA 3251 105 3.8 27.6
21 266-02 LA 22 174 7.8 224
26 803-25 LA 427 63 24 26.8
28 77-3 LA 73 114 3.0 38.0
30 7-7 US61 633 135 46.9
32 803-8 LA 621 206 7.0 29.4
33 803-16 LA 931 72 3.2 22.8
34 803-17 LA 931 41 24 17.0
35 267-2 LA 431 201 6.8 29.6
36 260-1 LA 42 278 8.3 334
37 803-24 LA 937 13 1.8 7.2
38 7-6 US61 146 55 26.8
40 803-19 LA 932 174 2.2 80.6
42 803-7 LA 928 64 5.7 11.2
Total 3,646 147.4




Table2
General sign attributes

MUTCD Classification #of Signs
Warning Sign 494
Regulatory Sign 566
Object Marker 1001
Sign Sheeting Color # of Signs
Red 27
White 818
Ydlow 1510

Data Collection Process
Crews of LSU undergraduate students completed the data collection usng DOTD vehicles.

Data collection was conducted on dl state highways in Ascension Parish, except on 1-10. 1-10
was excluded primarily due to safety concerns for the field crews. Data collection was completed
primarily during off-pegk travel hours. This permitted the survey vehicle to operate at lower speeds
and reduced the number of potentid traffic conflicts. Weather dso occasiondly impacted data
collection because it was difficult to work on rainy or high humidity days. The DOTD vehicles were
equipped with distance measuring insruments (DMI). The crews measured the distance between
successive traffic signs. Crews were required to gpproach each sign on foot to measure GPS
latitude and longitude and used inventory forms to record descriptive information regarding the
inventory dement (figure 3).
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Figure
Recor ding field measurements

Data Attributes
Manud sgn inventory forms were aso devel oped for the project to record the key data

items. One of these forms, shown in figure 4, illustrates the information that was collected for each
Sgn:

- Date of Survey

- Route Specification (From Node and To Node)
- Inventory Number

- GPS Coordinates (L aitude and Longitude)

- Control Section

- Photograph Number

- MUTCD Code/ Non-MUTCD Signs

- Retroreflectivity of Signs (In Wiped and Unwiped Conditions)
- Date of Ingdlation

- Sign Support System

. Sheeting Materid

- Sign Orientation

18



- Edge of Pavement Distance
- Sign Description and Comments

Most of these atributes are self-explanatory. However, some of them are explained below.
“Route Specification” was recorded to specify the direction of travel and “Node to Node” distance
was recorded to more easily locate the referenced sign. “Sign Inventory Numbers’ were used to
endble unique identification a each sign, reducing the potentia for confusion between sgnsamilar
ggnson asngleroute.

A typica completed fidd inventory form is shown in figure 5. Some of the notes used by the fied
crews can be seen. These notes were particularly important when recording deta for sign clusters
like T-intersection dead-ends. At Sgn clugter inddlations, dl sgns on the right hand sde of the
direction of travel were given the lowest number and sign numbers increased from right to left.
Smilarly, for sgnsingalled on the same support, sign numbers were ordered from top to bottom.
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Figure5

Completed sign field inventory form

21

Duis: oel23lo
Starting Time: ¢ % 20 N
¥ Louisi Traffic Sign Inventory
From: W e Home JCT (A4 3 LA LT
T0: an%. Andfebellurm  HAoreo. (T A Qan Xk LA Q4 Con 2A94-2)
Control Snap sign Installation  |Sign  Suppert]
m GPS C Sectle Sign Type |Ne Sign Conditien Size Distance Direction | date System Sign Description
MUTCD or|
NON-MUTCD
Designation Before After
Latitude Longitude h!llbﬂ' Cleaning Cleankng
21 |N300a@» 1090 022 ltSt-3| o3| - | 12 |%3¢ | 1ax36 |ip.3e)| & | ¢/ag Ve oM
2 |N3006.R53 [109053.95228%-3| R2-) 366 |41 |ux30 [14sp| R | zfaleo | us  [pd bt ss”  Bfn
| =3 INSnos.236 |kansy. Bl | 2603 OM-3R ger |93 |mese |53 | R | 5ha ns YoM
84 |W2006. 8 | 199 53.980 23] HN-3 249 |63 | axae |U.530] L |- '5lq9 wom”  [Y
® R 36 V) ( tposgaF e ﬁ
pM-3R 12.x 36 ¥ i Kaploud) okl
&5 |N3006.824 | W053.290 | 203 R2-) 283 | 48¢ |R4xapn|i1-613] L [2]aloo] VS [MSmd igbee” ke /e
i v s orsttiar| & | i | s j
eolh ngg) & |~ 4
wang el & | efer
8 Beuke | 439 &,'%@% P
e g 5 .
ahe (nddy & labehe | W7
I o 3 oy P B By = v'-'n‘
Sae (ag) £ jdehe | W -
AE9STRLL VT T e UL TR ‘
rind lonsl & | sB9 L me 1% ém - it
Suxanl gpeml Ll ahiiel 98 _weed dup LG 00
WER D papd & |dafes ] 6 i
g o g | gl b (alwlee | U8 B T
i# l&ﬂ&*_ﬁﬁﬁwﬁ. shglar | v | Sseaie



Sign L ocation
When recording GPS coordinates, the receiver was turned on at least one minute prior to

collecting location data of the Sgns. This dlowed the receiver to acquire enough satellite sgndls (at
least four) to specify the Sign location. When operationd, the “Ready To Navigate’ message
appeared at the top of the recelver display screen.

Location coordinates (latitude and longitude) were shown at the bottom of the display screen. To
expedite data collection, coordinates for Sgns were stored in the receiver for later retrieva. This
negated the need to write each one a the sign location. The location of each sign was aso double-
checked by marking it as awaypoint in the receiver map. Each waypoint was given aunique
number by the receiver and these were recorded for future use. The eTrex Vista™ GPS receiver
alowed storage of up to 500 waypoaints.

In Louisiana, ssgments of dl state highways are sub-divided into control sections. The beginning and
ending points of a control sectionmay be mgor intersections, beginnings of new construction,
political or jurisdictiona boundaries, etc. Thus, each road section is uniquely numbered. Control
section numbers were dso used to reference the field data. This helped to reduce confusion
semming from data collected by different crews at different times.

Damaged and Distressed Signs
In cases where signs were damaged or defaced, digital photographs of the Sgns were taken

to have avisud reference for the evauation of sign condition. Various types of distress are shownin
figure 6. Each photograph is numbered using a photo (sngp) number on the inventory form
(referenced by the display on the digitd camera). In the lab, these photographs were downloaded
into the database and were attached to the data form of the respective signs using attachment
feature of the Carte Graph™ software.

During theinventory, atotal of 889 sgns warranted a photograph due to damage distress. While
these sgns made up nearly a quarter of the total inventory, it should be noted that damage or
distress does not dways render the sign to be unusable. The types of damage and distress varied
widdy within Ascenson Parish. Examples of sgn distressincluded bent sign supports, scratched or
peded reflective sheeting, and various forms of vandaism (spray paint, bullet holes, etc.). Table 3
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shows the frequency of the most common types of Sgn damage observed during field data
collection.
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Figure6
Examples of varying sign damage and distress



Table3
Freguency and type of sign damage and distress

Damage/Distress # of Signs
Scratched 394
Pedled & Scratched 34
Pecled 120
Vanddized 7
Bent 252
Bent & Scratched 53
Bent, Pecled & Scratched 6
Knocked Down 23

Sign Designation and “ Non-Conforming” Signs
All the traffic Sgns were aso referenced based on the numeric designations of the Manua of

Uniform Traffic Control Devices (MUTCD). Any signsthat did not conform to sandard MUTCD
designations were noted in the database as “Non-MUTCD” signs and a photograph of the sign was
taken. The nonconforming signs in Ascension Parish included those with non-standard legend
types, colors and dimensions. Photographs of some non-conforming signs are shown in figure 7.
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Examples of non-conforming signs

Sign Retror eflectivity and General Performance
Traffic Sgn retroreflectivity isameasure of the amount of light from a vehicle headlamp that

is reflected from the sign surface back to the driver. As part of this project retroreflectivity
measurements were taken for a sgnificant percentage of the signs to assess the genera condition of
the Sgns and to evauate their overd| performance rdative to DOTD performance specifications.
While andlyses of sgn performance was never proposed to be a part of this project, a genera
discussion of some of the quditative aspects of the data that was collected is presented for
informationa purposes.

The number of signs from which retroreflectivity measurements were taken numbered approximeately
1,000. Retroreflectivity measurements were not teken for dl sgnsin the inventory primarily
because of initia concerns regarding the vaue of the data given the added expense to obtain the
data. It waslater decided that the added expense and collection time would be minor within the
overall scope of the project and that retroreflectivity measurements would be taken.

Two retroreflectivity measurements were taken for each sgn. Thefirst was recorded from the sgn
in its exiging condition as encountered in the field. 1t should aso be noted that these measurements
were taken only from the reflective portion of the Sign sheeting and not on the legend text or symbol
portion of the sign. Since the exigting condition measurements were affected by the amount of dirt
and grime on the sign a second retroreflectivity measurement was dso taken after asmal area of the
sgn was cleaned with a common household cleaner. This second measurement (o referred to as
the “wiped” reading) was taken in the same location asthe first. In addition to getting atrue
assessment of the Sgn’s performance, prior research studies have shown that Sign cleaning can
sgnificantly increase the measured rate of specification compliance. It was expected that this
information could be used in the future to estimate the existing traffic Ssgn performance or even
forecast the future performance and compare the Ascension data set to prior Smilar studies of
traffic Sgn retroreflectivity in Louisana.

Since the deterioration characteristics of retroreflective sheeting materids and their performance
depend heavily on asgn'sage, or “in-servicelife,” the date of installation was aso recorded (when
available) to caculate the age of the traffic Sgn at the time of survey. The recorded dates mainly
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included the origind sgn ingdlation date, dthough in some cases dates were dso noted if they
described when the sign had been repaired or replaced.

By comparing the retroreflectivity measurements to the dates of ingtallation, it was possible to assess
the overal condition of the sign inventory with respect to the current DOTD sign performance
criteria(DOTD 2000). This comparison is shown in Figures 8 and 9. Figure 8 presents the data
for Typel, or Engineering Grade, sheting and Figure 9 presents the same information for TypelllI,
or High-Intengty Grade, sheeting.

Figures 8 and 9 are presented as four-quadrant maps in which each point represents the relaionship
between aSgn’s age and its retroreflectivity reading. On each of the graphs the retroreflectivity
measurement is shown on the Y-axis and the sign’s ageis on the X-axis. The graphsaredso
bisected by two additiond lines. The horizontd line represents the minimum retroreflectivity reading
gpecification for new signs. The vertica line on each graph represents the end of the new sign
warranty period.

Thus, dl data pointsin quadrant 11 (the upper left) include the Sgns that met the specification
requirement and were within the warranty period. Signsin quadrant 1V (the lower right) did not
meet the performance specification requirements, but were aso out of warranty. Thesgnsin
quadrant | (upper right) were the best performers. These were signsthat are out of warranty but
dill meet the performance specification criteria. An area of potentid interest to the DOTD might be
quadrant 111 (the lower left). Signsin this region did not meet the performance specification athough
they were dill within the DOTD specification warranty period.
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Sign Sheeting Performance (Engineering Grade)
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Engineering grade sheeting performance

As an additiona means of comparison the wiped reading data shown in figures 8 and 9 isadso
presented in tabular form in table 4. The data shows thet, generdly spesking, the traffic Sgnsin the
sample were performing reasonably well in comparison to the DOTD specification criteria. Of all
signs covered under warranty, more than 70 percent were performing at or above the minimum
specification level. Of the Sgns that were out of warranty, about 66 percent continued to perform at
or above the minimum leves of retroreflectivity. Overdl, the high intendty grade Sgnswere
performing very well, with over 84 percent compliance within the warranty period and nearly 82
percent after thisperiod. An areaof potential concern to the DOTD, however, is the compliance
rate of the engineering grade Sgns. The data showed that nearly 60 percent of the Sgnswere
performing below the minimum specification rate while under warranty. Thiswas nearly the same
for 9gns past the warranty period aswell. With additiona analyses of the datait could also be
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possible for the DOTD to evauate these sign groups with respect to FHWA *“end-of-sarvice-life’
criteriato determine signs which may need to be replaced. Further analyses of this nature were not

conducted as part of this project.

Sign Sheeting Performance (High Intensity Grade)
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High-intensity grade sheeting performance

Table4
Comparison of overall sheeting performance (wiped readings)
w/i warrantee post warrantee
Type of Sheeting pass fall 0 pass fall 0
% % % %
Typel

(Engineering Grade) 415 | 59.3 118 | 442 | 557 61

Type lll (High

Intensity Grade) 84.2 | 157 260 819 | 181 83

All
Shesting Types 709 | 29.1 378 66.0 | 34.0 144
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Data Collection Rate
In addition to the number of Sgns and sSgn dengity on state highways, another key question

for this project was how much labor effort would be required to collect this type of datafrom signs.

During this project atota of 2,601 hours of student worker labor was expended on the various
project efforts. A comparison to the total number of signsthat were reviewed shows that the
average amount of time spent on each Sgn was gpproximately 43 minutes.

Whilethisrate of collection sounds high, it is not necessarily abnormad given the nature of the
project. The labor effort included time spent on severd additiond activities not directly involving the
acquigtion of sgn data. The most significant of these included driving time to Ascension Parish as
well astime fuding and servicing the vehide the completion of DOTD safety training classes,
equipment usage training; and some data entry. Student unfamiliarity with DOTD procedures and
occasond limits on vehicle avallability dso dowed the overdl rate of data collection. Thus, it would
be expected that personnel more familiar with DOTD methods and procedures would have a higher
level of data collection efficiency.

Database Validation
To veify the integrity and quality of the database, a periodic vaidation of the inventory was

also conducted. Over the duration of the project, 200 signs were randomly selected from the prior
data collection logs for secondary verification. The verification process involved the re-collection of
al data measurements by a separate single-person fied crew. In addition to verifying the overal
accuracy of the database, this information was aso used to verify the consstency of various data
collection crews as well astheir ability to make accurate measurements and the consistency of the
measuring equipment between the various collection periods.

Overdl, it was found that gpproximately two percent of the sSign inventory records has some form of
error. The sources these errors varied significantly, athough most appeared to be attributable to the
lack of familiarity of some of the crews with the various Sgn materias or incond stencies between the
crews with respect to the conventions used in measuring and referencing. Over the duration of the
project attempits to reduce these errors and discrepancies were made to better inform and train the
field personnd. While this was not confirmed scientifically, anecdotal evidence indicated an
improvement in overal consstency and accuracy. It was not known whether the improvements
were the result of retraining or the generd increase in experience that the crews built up over time.
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Thefollowing isalist of the errors found as part of the validation effort. Along with the type of
error, the number of occurrences of that particular typeis aso shown.

Incorrect entry of Sgn direction (Ieft/right) (66),
Discrepanciesin Sign retroreflectivity measurement (43),
Incorrect recording of date of ingtalation (11),

Wrong sign legend data recording (10),

Sheeting materid type recorded incorrectly (6),

Not entering dl the dates at the back of the sign (5),
Missed signs dong the route (4),

GPS coordinates recorded incorrectly (4), and
Retroreflectivity measured on the wrong part of sign (3).
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CONCLUSIONS

In this project a pilot study was conducted to collect key data attributes from traffic Sgns
adjacent to state roadways in Ascension Parish. This area was selected because of its proximity to
LSU aswdl asitswidely varied functiond road classifications (arteria, collector, etc.) and rurd
versus urbanized development areas. It was expected that these varying conditions would give the
DOTD an ideaof the Sgn inddlation characterigics for avariety of road environments.

Although this project was primarily an exercise in data collection, the results from it dso dlowed the
DOTD to evauate and assess saverd issues associated with initiating and completing additiond,
larger-scale, traffic Sgn inventories. These issues include new data acquisition equipment and
technologies; the development and assessment of techniques for collecting the data and setting up
the inventory database; and a basis for estimating the number and type of traffic Sgnsin their
inventory as well as the labor requirements that would be required to conduct a Ssmilar inventory
state-wide.

A totd of 3,646 traffic sgnswere inventoried in Ascension Parish during the 20-month period from
April 2001 through December 2002. The inventory includes signs from 147.4 miles of date
highway, induding the following routes:

- LAT75 - LA 3251 - LA 74 - LA 936 - LA 431
- LA 942 - LA 22 - LA 928 - LA 934 - LA 932
- LA 44 - LAT0 - LA 427 - LA 621 - Us-61
- LA 73 - LA30 - LA 429 - LA 931

The data that was collected included sign type, location (based on GPS coordinates, route number,
and log mile with respect to the roadway), condition, and support device. All of these data were
initialy recorded by hand then later entered and stored in a computerized database.

In addition to the inventory, some empirica analyses associated with Sign retroreflectivity
performance were also conducted. The analyses were centered primarily on the rdationship
between sign retroreflectivity and age and the performance of the Sgns rdativeto DOTD
performance specification criteria. The various comparisons showed that, generdly spesking, the
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high intensty grade sheeting Sgns were performing very well with respect to the DOTD specification
criteria, with over 80 percent of the surveyed sgnsin compliance with the specification both within
and after the seven-year warranty period. However, the comparisons also showed that the
compliance rate of the engineering grade signs was subgtantialy lower, with nearly 60 percent of
them performing below the minimum specification rate while dill within the specification warranty

period.
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RECOMMENDATIONS

It is expected that results from this project will be used by the DOTD to initiate more
comprehengve traffic Sgn and fidd inventories. A review of practices in other states showed that
these inventories are used in various highway agencies to precisely count and locate items such as
traffic Sgns, guardrails, sgnds, pavements, bridges, and survey markersin the field. With this
information, agencies can monitor Sign condition and track changes in performance over time.
These inventories can aso be used by congtruction, maintenance, and engineering persome to hdp
highway agencies find unwarranted or “exception” sgns and equipment, determine whether
additional sgns may be needed, and monitor field maintenance and replacement programs.

A brief review showed that other Sates are usng computerized sgn inventory systems to provide
timely and accurate information to support decision-making. The databases are used to identify,
dassfy, and prioritize Signage assets for future replacement, repair or upgrade. History log features
of the software systems can be used to develop schedules and track work orders based on the
information contained in specific Sgn database queries. After the maintenanceis performed on an
ass=t, the activity can then be recorded and dated into the history log.

These systemns can dso help with documentation in legal proceedings, since they can be used to
track the age and condition of signs systematicaly. They have aso been used to provide additiona
service to the public through procedures to include public contacts (including recording of names,
phone numbers, dates, and other information) based on actions taken from complaints. These
inventory systems have aso been used for conducting alife cycle cost andysis for budgeting
purposes. Models have been developed to predict when certain Sgns are likely to need
replacement by comparing the predicted retroreflective levels with minimum retroreflectivity
gandards. These models minimize the resources required to locate, ingpect, and replace signs that
arein the most serious need of maintenance (5).

Of course, these benefits also come with acost. The primary expenses associated with these types

of inventories are the cogts associated with the [abor time, equipment, and materials necessary for
fiedd data collection. This project should give a reasonable indication of the approximate labor
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investment that would be required as well as the number of sgns that would exist on certain types of
roadways.

Currently, there are severd different commercidly available software packages that dlow the
development of sign inventory systems like the one demondtrated here. These sysemsvary widely
in terms of their complexity, flexibility, and price. The system used for this project is among the
more sophigticated (and correspondingly expensive) of these. And while the system gppears to be
comprehengve in its ability to ddiver arobust platform that is adgptable to awide range of uses, it
has aso been demonstrated to be very complicated for the average user. In fact, the experiences of
this project have shown that most users have been unhappy with the product specificaly for this
reason. It is highly recommended that the DOTD invest in additiond training (directly from the
developer) for any users of the system if it plans to implement this sysem more widely in the future.

Data I ntegration Project
To investigate the potentid for integration with other systems, atest project was carried out

separately from the sSign inventory to examine the potentia for the integration of the Ascenson
Parish sign inventory data between Carte’ Graph SignView™ and ArcView™ GIS.

GIS-based inventory systems provide atool for spatid data display and Storage aswel asan
efficient management toal for trangportation planning and engineering sudies for traffic control
devices With theintegration of Sgn datainto a GIS, a user may search traffic Sgnsingalled before
acertain date, of certain color, sheeting materia, and/or sgn type. Most GIS systems have
extensve visudization capability that can dso be used to present Sgn inventory datain various forms
and analyzeit. In addition, most systems provide other useful functions such as querying, data
layering, visudization and various spatid analyss tools (such as contouring, €tc).

The test integration of the sign inventory datawas integrated into the ArcView™ GIS by the
following deps

A new project application window was opened. A project file will contain al views, tables, charts,
layouts, and scripts that are used for a particular ArcView™ gpplication.

Next, an ESRI folder is navigated in order to trace the shape file that contains U.S. counties. Inita
map of Ascension Parish was congructed using the “ Theme Properties’ button. A “Query
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Expresson” was built usng the “Query Builder/Definition” button. The query expresson used for
this purpose was “[Parish_Code] >= 005".

All the signs were represented in the Ascension Parish map using the GPS coordinates recorded at
each sign location. This geographic data was exported from Carte Graph' ™ as a*“ Text Delimited”
file using Microsoft Excd™.

An*“Add Event Theme’ icon was used to save text delimited table from the “ Table” dropdown ligt.
After this was performed, ArcView™ read the field names in the table selected the most likely
default namesfor X & Y fieds.

A new point theme was added to the view containing al the sign locations defined in the table and
saved asa .dhpfile The symbol for the Sgn locations was changed using the Legend Editor. A
screen capture of this dataiis shown in figure 10.
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Figure 10
Ascension Parish sign inventory map in ArcView'™ GIS
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All the attribute data of the Sgns was then added to the .shp attribute table by adding extrafields.
This can dso be done by joining two tables with common field name such as Latitude, Longitude or
Shepefidd. Visud information (pictures of damaged signs) of the Sgn datawas aso linked to the
shapefileusing the “Hot Link” feature. A field caled “image’ was added to the text properties of
the sign theme attribute table containing the path name of the image that was to be hot linked to each
feature. ArcView™ offers severa predefined actions for hot links, including link to text file, link to
imagefile, and link to document. In the test data integration project, alink to image file was
selected.

To usethe Hot Link feature, the sgns theme for which hot links were defined was made active, and
the Hot Link utilized. To view the attached image of a particular sign, one of the active theme
features, e.g., gn symbol on the map, would be sdected. All the data joined to the attribute table
of the Signs shape file could be viewed by activating the “ldentity” icon and using the sgn symboal.
A screen capture of the photographs associated with some of the damaged signs in the Ascension
Parish inventory are shown in figure 11.
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Links of damaged sign photographsin the GI S database
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ACRONYMS, ABBREVIATIONS, & SYMBOLS

DMI — Digtance Measuring Instrument

DOTD - Louisana Department of Trangportation and Devel opment
GPS — Globd Postioning System

GIS — Geographic Information System
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