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By 
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May 2004 

Chair:  Scott Washburn 
Major Department:  Civil and Coastal Engineering 

Although the concept of level of service (LOS) for freeways is usually defined in 

terms of users’ perceptions, there have been very few studies that have sought drivers’ or 

passengers’ views about what is important to them.  The objective of this study was to 

develop and test a method by which driver perceptions of LOS for varying roadway 

conditions can be collected.  The approach decided upon was to create video clips of rural 

freeway driving conditions from the driver’s perspective.  These video clips consisted of 

the front-view, the rear-view, the side-view, and the speedometer.  Each video clip was 

between 2 to 2 ½ minutes.  In total, there were nine video clips.  These video clips were 

then shown to seven pilot test participants.  The participants were asked to rank the 

quality of their trip, the factors that influenced their trip quality, and the effectiveness of 

the video clips in terms of their ability to give the participants a feel for the traffic and 

roadway conditions they would experience if they were actually driving.  An open 
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conversation was then held for the researchers to get advice about how to improve the 

videotapes. 

The four most common factors that influenced the participants’ trip quality were 

traffic volume, pavement quality, ability to maintain a constant speed, and the percentage 

of trucks.  The participants’ results were then compared to the density-based LOS 

calculated by the Highway Capacity Manual (HCM).  Out of the nine video clips, three 

were rated the same as the HCM’s density-based LOS.  Five other clips were rated one 

letter grade lower than the HCM’s density-based LOS ranking.  The last video clip was 

rated three letter grades lower than the HCM’s density-based LOS ranking. 

Some suggestions and recommendations given by the pilot test participants were 

to add sound, improve the video quality, videotape during different times of the day and 

varying weather conditions, and videotape more peak hour traffic conditions.  Two 

complaints about this method were that it was hard to determine the roadway’s pavement 

quality and it was hard for some participants to compare two-lane rural freeways to three-

lane rural freeways.  Out of the seven participants, three ranked this videotape method as 

very good.  Another three ranked this method as good.  One participant ranked this 

method as fair.   
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CHAPTER 1 
INTRODUCTION 

General Background 

Transportation engineers are continually faced with identifying roadway 

infrastructure improvements that will result in good benefit-to-cost ratios.  Due to limited 

financial resources, it is extremely important to make good decisions regarding selected 

improvements.  One of the most commonly used tools in the decision-making process is 

the Highway Capacity Manual (HCM).  The HCM is the basic reference and procedural 

guide for traffic operations of analyses in the United States.  It is one of the major 

resources used to predict operational improvements resulting from a new or improved 

facility.  The HCM provides a systematic and consistent basis for analyzing the capacity 

and level of service (LOS) for various highway and street facilities, including signalized 

and unsignalized intersections, arterial streets, freeway segments, and highway segments.  

The HCM is published by the Transportation Research Board (TRB) of the National 

Academy of Sciences and is developed by the Highway Capacity and Quality of Service 

(HCQS) committee.  A new edition of the HCM was published in 2000, the first 

complete revision of the HCM since 1985. 

LOS assessment of a roadway facility has become a major foundation of the HCM.  

The LOS concept is used in the HCM as a qualitative indicator of a traveler’s trip quality 

under specified roadway, traffic, and control conditions.  In the 2000 version of the 

HCM, LOS is described as a qualitative measure describing operational conditions within 
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a traffic stream, based on service measures such as speed and travel time, freedom to 

maneuver, traffic interruptions, comfort, and convenience [1].   

The 2000 HCM divides quality of service into six levels of service, LOS A – LOS 

F.  LOS A represents excellent service and LOS F represents very poor service.  If the 

HCM analysis yields LOS A, the user knows clearly that the road is uncongested.  This 

facility has very low traffic volume and virtually no traffic congestion.  At LOS C the 

facility is in the mid-range of congestion.  If the facility is at LOS E, it is approaching its 

capacity, but still has undersaturated conditions.  LOS F represents oversaturated 

conditions.  This occurs when the traffic demand exceeds the capacity of the facility.  

Thus, the capacity of a roadway or intersection, as defined in the HCM, represents the 

boundary between LOS E and F.   

Problem Statement 

Current Methodology Used to Define Service Measures 

There is no commonly accepted quantitative procedure for setting LOS threshold 

values (the service measure values that delineate one LOS value from another).  The 

criteria and breakpoints used to define LOS are based on the collective professional 

judgment of the members of the HCQS committee of the TRB.  Therefore, the LOS 

threshold values represent the perspectives of transportation experts.  The service 

measure for each facility type has generally been selected based on two considerations.  

The first consideration is that the service measure chosen should represent speed and 

travel time, freedom to maneuver, traffic interruptions, and comfort and convenience in a 

manner most appropriate to characterizing quality of service for the particular facility 

type being analyzed.  The second consideration is that the service measure chosen should 
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be sensitive to traffic flow rates so that the service measure characterizes the degree of 

congestion of the facility [2]. 

However, the 1985 HCM described LOS as a qualitative measure that characterizes 

operational conditions within a traffic stream and their perception by motorists and 

passengers.  The descriptions of individual levels of service characterize these conditions 

in terms of such factors as speed and travel time, freedom to maneuver, traffic 

interruptions, and comfort and convenience [3].  The quotation states that the perception 

of driving conditions by drivers and passengers is an essential element in evaluating the 

quality of service on a freeway facility.  In addition, little has been done to compare the 

expert opinions of the HCQS committee with the user’s perceptions of LOS despite a 

definition that suggests that it is driven by or meant to reflect user perception.  When 

these service measures were chosen the committee probably felt that they were highly 

correlated with user perceptions, but they did not know for sure since users have rarely 

been asked how they felt.  Research on traveler perceptions of quality of service is 

desirable so that the existing service measures can be validated (that the existing service 

measures and thresholds are reflective of how roadway users actually perceive 

conditions).  This will assure transportation engineers and infrastructure investment 

decision-makers that “improvements” identified as a result of LOS analyses will actually 

be perceived as improvements by the traveling public.  This will give the traveling public 

more faith in the abilities of the transportation engineering community and those in 

charge of managing the transportation system. 

Applicable Service Measures for Urban and Rural Freeways 

 Rural freeways differ from urban freeways in that interchange spacing is much 

greater for rural freeways, posted speed limits are higher for rural freeways, and rural 
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freeways have a much larger percentage of social and recreational trips while urban 

freeways have a higher percentage of shopping and work trips, to name a few main 

differences.  Yet rural and urban freeways have the same service measure (density) and 

thresholds for LOS, even though traveler perceptions and expectations are probably 

different for rural freeway trips and urban freeway trips.   

 This belief is based on the premise that while urban freeway travelers experience 

the full range of LOS values, rural freeway travelers rarely experience density conditions 

that by current definition exceed LOS C.  It is believed that travelers on rural freeways 

usually expect low-density conditions, and even moderate amounts of congestion can 

have a negative impact on a traveler’s perceived quality of service being experienced [4].  

If driver perceptions and expectations differ between rural and urban areas, the question 

that arises is whether rural and urban freeways should have the same service measure 

and/or thresholds. 

The concept of different service measures and/or thresholds for a certain facility 

type in areas with differing levels of development is nothing new.  In fact, it is already 

being used for a couple of facility types.  Other roadway facility analysis methodologies 

of the HCM have divided the facility type into different classes.  For example, two-lane 

highways have been divided into two classes.  The two-lane highway analysis procedure 

currently defines two classifications of highway by primary trip type served, with 

differing service measures and thresholds.  For the service measure in common between 

the two classes (percent time spent following), the thresholds are different.  Additionally, 

the urban arterials analysis methodology uses one service measure, average travel speed, 
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but four different sets of thresholds, corresponding to four different arterial street 

classifications. 

  Research Objectives and Tasks 

The objective of this study was to develop and test a method by which driver 

perceptions of LOS for varying roadway conditions can be collected.  The method that 

was chosen for this study was an in-vehicle video that would be shot from a driver’s 

perspective.  This will be described in detail in the research approach chapter.  It is hoped 

that this method will provide the means to develop a procedure for estimating LOS on 

rural freeways based on drivers’ perceptions.  Five major tasks were performed in the 

development of this method.   These tasks are as follows:  

• Determine how best to instrument the driving vehicle for the collection of rural 
freeway data via video 

• Determine the rural freeway sites from which to collect video footage and traffic 
operations data 

• Coordinate the simultaneous collection of loop detector data for the chosen sites 

• Produce the final video clips to be used for survey participant review 

• Pilot test the video scenes and LOS ranking survey 

 
Organization of the Remainder of the Document 

There are four remaining chapters in this document.  Chapter 2 contains a summary 

of relevant literature and an overview of the 2000 HCM freeway analysis methodology.  

Chapter 3 contains the details of the research approach used for this study.  Chapter 4 

describes the results from the pilot test.  The conclusions and recommendations section is 

contained in Chapter 5. 



 

CHAPTER 2 
LITERATURE REVIEW 

Although the HCM states that the concept of LOS should reflect traveler perception 

there have been very few studies that have sought travelers’ views about what factors are 

important to them in assessing trip quality.  A literature review was conducted to identify 

previous research efforts into the specific issue of LOS perceptions by roadway users. 

Studies Pertaining to User Perceived LOS 

A study by Pécheux et al. [5] discusses how the right performance measures are not 

being used to measure traveler perceptions and satisfaction.  The authors felt this way 

because there have not been many studies of drivers’ perceptions done or written about.  

Because there have been so few studies conducted to date in the area of traveler 

perception of quality of service, it is safe to assume that the performance measures 

currently in the HCM probably do not represent those most important to travelers.   

Pécheux et al. feel that if the HCM really means that LOS is meant to reflect 

drivers’ and passengers’ perceptions of the quality of service on a highway, then 

engineers cannot choose the performance measures as they have in the past.  Instead, the 

public needs to decide what performance measures should be used to determine quality of 

service.  This paper concluded that more studies need to be done focusing on traveler 

perceptions. 

A study by Sutaria and Haynes [6] used a road-user opinion survey to evaluate the 

current LOS methodology at signalized intersections.  The survey involved depicting and 

rating different traffic situations at a signalized intersection.  Two types of film sequences 
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were used: a driver’s view and an overhead view of an intersection.  Over 300 drivers 

rated randomly arranged films in terms of appropriate LOS.  Field studies and the attitude 

survey given to the drivers surveyed provided data for the development of two models.   

According to the 1965 HCM, LOS is a qualitative measure of the effect of a 

number of factors, which include speed, travel time, traffic interruption, freedom to 

maneuver, safety, driving comfort, convenience, and operating costs [7].  Since there are 

stops at intersections, speed cannot be the appropriate measure of LOS for arterials.  That 

led to the HCM establishing an operational index called load factor (LF).  The HCM 

defined this index as a ratio of the total number of green signal intervals that are fully 

utilized by traffic during the peak hour to the total number of green intervals, for that 

approach during the same period [7].  The LF was then used to determine the various 

LOS at signalized intersections. 

Sutaria and Haynes decided that their premise would be that the quality of flow at 

any intersection should reflect the attitudes of the road users.  Since there are different 

levels of satisfaction regarding intersection operation, they felt that the opinions of a 

group of road users could be used to establish a rational relationship between LF and 

LOS.  To do this would involve a compilation of all the road users’ inclinations, feelings, 

and degrees of satisfaction about the quality of service at an intersection.  Drivers’ 

subjective ratings of quality of flow at a signalized intersection would represent their 

attitudes or opinions, and LF, average individual delay (AID), or a saturation factor 

would represent an objective rating. 

The film segments chosen would represent various specific levels of service and 

would be shown to the drivers for a duration of one or two signal cycles.  The final film 
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prepared was a compellation from one or two representative film segments for each LOS.  

The final film also included both types of view, and the order of the segments in each 

type was determined on a random basis.  

The survey consisted of two parts: a group attitude survey and the film survey.  A 

user-response survey was decided upon because such an approach had been successfully 

utilized previously and showed that it could provide meaningful results.  A questionnaire 

was developed for the group attitude survey.  Drivers were asked to answer the first part 

of the questionnaire before they viewed the segments of film.  The first part inquired 

about sex, age, driving experience, education, and type of roadway most often driven on.  

They were then requested to rate their opinions of five factors regarding the quality of 

service at an intersection:  delay, number of stops, traffic congestion, number of trucks 

and buses, and difficulty of lane changing.  Then the first part of the film was presented 

to them segment by segment.  Each segment consisted essentially of a driver’s view of 

approaching, waiting, and passing through the intersection.  After each segment the group 

was requested to rate the traffic operations with regard to LOS provided.  After the 

presentation of the film, the drivers were requested to again rate the five factors regarding 

quality of flow at the intersection.  This was done in order to find out if the films 

influenced their initial opinions.  In all, 310 respondents participated in the survey at 

several sessions.   

The results from the group attitude survey indicated that delay was considered the 

most important factor both before and after viewing the film segments.  The other four 

factors changed in rank before and after viewing the films.  Based on the results from the 

film survey, the hypothesis that LF is a better predictor of LOS than AID was not true.  
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This strongly supports the argument that the definition of LOS as a function of LF was 

not adequate.  This lead to a new relationship among AID, LF, volume to capacity (v/c) 

ratio, and LOS based on user perception. This study was one of the first that asked users 

how they felt about traffic conditions.  The results from this study changed the measure 

used by the HCM to assess LOS at signalized intersections.  

 An additional study conducted by Pécheux et al. [8] addresses methodological 

issues faced in the development of a study to assess user perceived LOS at signalized 

intersections.  This study had two main objectives.  The first objective was to determine 

the appropriateness of the current LOS methodology by seeking users’ opinions.  The 

second objective was to determine the factors affecting users’ LOS perceptions at 

signalized intersections.  

Although the concept of LOS is meant in part to reflect the operational conditions 

as perceived by motorists, the HCM LOS thresholds for signalized intersections were not 

based on studies of driver perceptions.  The HCM criteria were created from observed 

field delays.  Thus, each LOS represents different delay conditions, but not necessarily 

the delay that motorists perceived.  The HCM specifies average control delay as the 

measure of effectiveness for signalized intersection LOS analysis, but it is unlikely that 

delay is the only factor that influences user perception of quality of service.  The HCM 

uses the same delay thresholds that were established 15 years ago.  Thus, travel 

conditions that would have been viewed as intolerable in the 1960s are considered normal 

by today’s motorists, especially commuters.   

Methods of data collection evaluated for this project included: on-the-road field 

studies, controlled test-track studies, and controlled laboratory studies.  The researchers 
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decided that subjects would be shown videos as though they were the driver. This method 

would allow for multiple subjects to be run simultaneously and give the researchers 

control over the experimental conditions.   

A questionnaire with three parts was designed to gather detailed subject 

information.  The first part was designed to explore the subjects’ attitudes about driving 

in certain situations.  The second part of the questionnaire was designed to explore 

personal characteristics of the subjects.  Socio-demographic information was obtained in 

the third part of the questionnaire.  Subjects were not persuaded to use delay for rating 

LOS, they were simply told to rate the quality of service provided by the traffic signal.  

The results of the survey show that subjects were more tolerant of delays than the 

HCM would suggest, and their LOS ratings tended to be similar for delays associated 

with LOS A and B and LOS C and D.  The results also showed that subjects’ delay 

estimates were fairly accurate, but widely variable, as were their perceptions of LOS.  

Although a few subjects used delay as the only criterion when rating LOS, most subjects 

considered more than just delay.  Fifteen factors were identified by the subjects as 

influential in their LOS ratings.  They were as follows:  

• delay   
• size of intersection 
• traffic signal efficiency  
• pavement quality 
• arrows/lanes for turning vehicles 
• queue length 
• visibility of traffic signals from queue 
• traffic mix 
• clear/legible signs and road markings 
• location 
• geometric design of intersection  
• scenery/aesthetics 
• leading left-turn phasing scheme 
• presence of pedestrians 
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• visual clutter/distractions 
 

These results suggest that users’ perceptions of LOS are sensitive to factors other 

than delay.  The authors suggest in future experiments that the most important factors 

influencing users’ perceptions first be identified and then controlled in the experimental 

design.   

A study by Hall et al. [9] reports on the results of focus group sessions in which a 

group of commuters discussed their views about determinants of the freeway quality of 

service they experienced.  The researchers tried to figure out what aspects of freeway 

travel are important to motorists.  Hall et al. concluded that total travel time is the most 

important determinant for commuters, but a number of other aspects of the trip also 

mattered.  These aspects included safety, traveler information, and maneuverability 

(density).   

This research used focus groups in order to determine what aspects of freeway 

travel are most important to motorists.  There were two focus groups, one with five 

people, and the other with seven members.  Focus group members were all university 

faculty members, in a wide range of departments.  The total population of drivers 

included non-commuters as well as commuters, truck drivers as well as drivers of 

passenger cars, and a wide range of backgrounds and education.  More men than women 

participated in this study.  These people were selected to ensure that all of the participants 

traveled the same stretch of freeway, so that they all knew about the situations being 

discussed, and had relatively similar experiences.  The research team felt that this would 

provide the most productive context for an exploratory analysis of users’ perceptions.   
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The focus groups lasted an average of one and a half hours.  In the focus groups, 

perceptions of trip quality and the factors that influence trip quality were investigated, as 

well as the factors that influence changes in perception from trip to trip.  The facilitator 

guided the focus group participants using an interview topic checklist containing a list of 

the topics relevant to the research, and a series of semi-structured, open-ended questions 

designed to draw out information on these topics.  Finally, the researchers asked about 

the differences between being a driver and being a passenger.  This was included in the 

topics discussed because the HCM states that the perceptions of both drivers and 

passengers are important.  Preliminary results were circulated to research participants to 

help assess the credibility of the researchers’ interpretations of the experiences discussed.  

Responses indicate that the focus group participants agree with the researchers’ 

interpretations of their discussions. 

The results from the focus groups identified four primary factors that were 

important to urban freeway motorists.  These factors were travel time, density, safety, and 

traveler information.  Travel time is the first thing respondents used to describe the 

quality of a particular trip.  How long it takes to get from where they are to where they 

need to be was the most important measure of the quality of that particular trip.  Having 

time constraints on their arrival greatly increases the stress involved in the trip and with it 

the perceived quality of the trip.  The participants also felt time spent commuting was lost 

time as far as they were concerned.  An indicator of the importance of travel time was 

that when researchers asked about trips that were less than desirable the first item that 

came up in response was construction.  Construction was mentioned because it tended to 

slow traffic down.  The other indicator was the length some people went to in order to 
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keep the travel time relatively short.  An example of this would be leaving the house for 

work at 4 a.m. instead of 6 a.m. 

A number of other issues were mentioned in the focus group: density, accidents, 

travel information, driver civility (or incivility), the use of photo radar, and weather.  The 

way the focus groups felt about density was best summarized by the following comment.  

Even if there’s an extraordinary volume of traffic, as long as it’s clicking along, even if 

there’s cars all around you, and trucks and everything, as long as everybody’s going then 

it’s just a question of time [9].  Participants were concerned about accidents not only in 

terms of congestion, but also because of the risk to their personal safety.  Having 

adequate information about what was happening to traffic while they were on the road 

was also important to participants.  Driver civility and politeness were mentioned in 

reference to the notion of lane etiquette (i.e. using different lanes for different speeds and 

to pass). 

The responses of both focus groups made it clear that people have a very different 

perspective on the trip when they are passengers as compared to drivers.  The focus group 

participants felt that the tension and sense of responsibility are much less as a passenger 

than as a driver.  Also, there is not the same degree of concern about the travel time.  This 

paper was helpful because focus groups were one of the options considered in the 

alternative approaches evaluation.  This paper also showed that density is not the only 

factor considered by drivers. 

A paper by Hostovsky and Hall [10] deals with the perceptions of tractor-trailer 

drivers regarding the quality of service on freeways.  This was accomplished by a focus 

group with professional tractor-trailer drivers.  Because of the different performance 
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characteristics between automobiles and tractor trailers, their reasons for being on the 

road, and the amount of time spent on the road, it is reasonable to expect that different 

factors will affect truck drivers’ perceptions of freeway quality of service.  The paper also 

compares and contrasts tractor-trailer drivers’ perceptions with factors that are important 

to freeway automotive commuters. 

The focus group was held on November 15, 2001 and consisted of seven tractor-

trailer drivers.  The session lasted for one and a half hours.  The focus group was 

structured the same way as described in Hall’s previous paper [5].  The researchers 

concluded that freeway conditions in general were the most frequently mentioned factors.  

The three variables that were used to describe traffic conditions were:  travel time (or 

speed), traffic density (or maneuverability), and traffic flow.  The most significant 

finding was that it is traffic flow that matters to tractor-trailer drivers, not density.  Other 

important items that affected the perceived quality of service included weather, attitudes 

toward other drivers, and road rage.   

Some of the freeway conditions discussed included the condition of the road 

surface, lane restrictions, lane width, lane markings, and signage.  These factors did not 

come up in the previous focus groups with freeway automobile commuters.  The tractor-

trailer drivers contended that trucks have been getting longer and wider at the same time 

lanes are getting narrower.  The condition of the road surface was not the only concern to 

tractor-trailer drivers, but traffic conditions were also important.  A steady traffic flow 

within an acceptable range was more important to them than actual traffic density. 

It was clear from the focus group discussion that although tractor trailer drivers are 

concerned with some of the same characteristics of a freeway journey as are automobile 
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commuters, they also have some different concerns.  Urban freeway commuters’ primary 

concern was travel time.  Steadiness of the traffic flow was more important in terms of 

trucker’s perception of the quality of service. 

 Three other issues were also important to these truckers for their overall opinion 

on trip quality.  The first was simply the physical condition of the roadways.  The second 

was maneuverability.  Urban commuters seemed content to stay in one lane.  Meaning, 

maneuverability was not important in the urban context due to higher traffic density.  The 

third trucking issue was the safety of the trip.  Safety was also an important concern with 

urban commuters, although the nature of their concerns differed.  This paper was 

informative because it went on to compare and contrast tractor-trailer drivers’ perceptions 

with factors that are important to freeway automotive commuters. 

In a study by Hostovsky et al. [11] focus group participants identified three themes 

important for rural freeways LOS.  These three themes included the ease of rural driving 

(i.e. low density), predicable travel time and steady travel speed, and ample 

maneuverability on rural freeways.  There was also concern about safety related problems 

on rural freeways, such as problems associated with the isolated nature of rural freeways 

in association with weather conditions.  Secondary rural freeway themes included 

aesthetics, speeding, the discomforting presence of trucks, and the need for better 

commuter information. This is an important paper because it showed that rural freeway 

driver’s consider other factor besides density in rating the quality of service of their trip. 

   A paper by Nakamura et al. [12] summarizes a study performed along the Tomei 

Expressway in Japan on November 27, 1998.  In this study, traffic flow conditions along 

a section of a basic intercity motorway were evaluated from the driver’s viewpoint.  The 
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study consisted of a field driving survey that was intended to collect data on the degree of 

driver’s satisfaction under various uncongested traffic flow conditions along a rural 

motorway.  The major concern of this study was to quantitatively analyze the 

interrelationship between traffic flow conditions (traffic volume, speed and lane 

utilization ratio), drivers’ perceptions (utility and degree of satisfaction) and driving 

behaviors (lane changing, adjustment of acceleration and adjustment of spacing) [12].    

The objective of the field driving survey was to collect data on the perception of 

drivers and to observe driving behavior under various uncongested traffic flow 

conditions.  Twenty-two subject vehicles drove themselves from the on-ramp to the off-

ramp and back along the Tomei Expressway.  A video camera was mounted on the 

navigator’s seat of each vehicle to have the front views recorded.  After every trip the 

subject driver was asked to answer a survey about the traffic flow conditions.  A total of 

105 surveys were collected.  Each traffic flow condition was evaluated using a scale from 

one to five.  The data collected for driving behavior was the number of lane changes, 

elapsed travel time by lane, and percentage of time spent following another vehicle.   

It was found that the factor that most strongly affected the degree of driver’s 

satisfaction was the traffic flow rate.  The number of lane changing, the percentage of 

time spent following, and the driving experience also affected the evaluation of the traffic 

condition.  In addition, setting the LOS based on the average degree of driver’s 

satisfaction was tried and was compared with the conventional LOS measures.  The 

results suggest that the current traffic conditions on Japanese motorways hardly satisfy 

drivers.  Meaning, if highways are designed employing the volume to capacity (v/c) ratio 

that is set only from the driver’s degree of satisfaction it would take an enormous 
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monetary investment. This paper was helpful not only because it seeks users’ opinions 

but because having participants drive along rural freeways was one of the options 

considered in the alternative approaches evaluation.  A few things to consider about this 

study are that this study was performed in Japan.  Also, it collected 105 surveys from 

only twenty-two subjects.   

In a study initiated by the Wisconsin Department of Transportation (WDOT) [13] 

video segments of traffic operations at selected points along a highway were shown to 

subjects to try and determine what factors were important to motorists.  Survey forms 

were also used to gather data and correlate it with field measurements of operational 

measures of effectiveness’ (MOE).  In addition, qualitative input was sought from road 

users, using focus groups to gain further insights.  Survey respondents were shown 50-

second video clips for six different four-lane rural freeways.  Field-measurements were 

made to determine volume and speed for the video segments shown to the subjects.  

Density was determined by calculation.  The results showed that density and speed were 

both found to be significantly related to the subjective rating of overall quality of flow.  

This was a helpful paper because it performed a similar study (by showing video clips to 

participants and asking their opinion of the roadway conditions) to the type of research 

that will be performed.   

Background Survey 

A study conducted at the University of Florida [4] was performed hoping to obtain 

preliminary information about what factors are important to driver’s when evaluating the 

quality of their trip on a rural freeway.  After consideration of several potential methods 

for obtaining direct traveler input (i.e., focus groups, post simulation/video review, 

interview, etc.), it was decided to use a survey-based approach.  One of the intents of this 
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survey-based approach was to help guide a more focused follow-on study that might 

make use of an alternate method that will only allow for a relatively small sample size.  

Two-hundred and thirty-three travelers were surveyed.  The most important factors to 

drivers were decided on by the percentage of time they were ranked first, second, or third 

by drivers.  The surveys concluded that the most important factor to drivers was the 

ability to consistently maintain their desired travel speed.  This was in the top three 

64.3% of the time.  The second ranked factor was the ability to change lanes and pass 

other vehicles easily.  This was part of the top three responses 33.3% of the time.  The 

third most important factor to drivers was the ability to travel at a speed no less than the 

posted speed limit.  This was in the top three 33.0% of the time.  These results show that 

although density is important to drivers it is not the most important factor, driver’s 

consider other factors besides density in the quality of service of their trip. 

Conclusions 

A recent survey of customer-oriented practices of highway agencies pointed out 

that a customer-oriented perspective not only increases the quality of performance but 

also helps build and sustain necessary public support for transportation programs [14].  

This literature review has shown while it may not be possible to evaluate how drivers 

perceive the quality of their trip with extreme precision and confidence, it is still possible 

to arrive at useful conclusions which can help the decision makers more closely reflect 

user perceived quality of service. 

HCM Freeway Analysis Methodology Overview 

Urban and Rural Freeway Overview 

The HCM defines a freeway as a multilane, divided highway with a minimum of 

two lanes for the exclusive use of traffic in each direction and full control of access 



19 

without traffic interruption [1].  The service measure used to determine LOS for freeways 

is density (passenger cars per mile per lane).  Density is a function of both speed and flow 

rate, which incorporates consideration of freedom to maneuver, driver comfort and 

convenience. 

Applicable Thresholds for Urban and Rural Freeways 

LOS has evolved throughout each revision of the HCM.  The original HCM used a 

basic three-point scale to define level of capacity.  In 1963 level of capacity was 

abandoned for the LOS concept.  In 1965 a six point LOS definition was introduced in 

the HCM, LOS A – LOS F.  In 1985 the six point LOS scale was redefined to include 

traffic density (vehicles per unit length of roadway) as the measure for defining LOS for 

basic freeway sections.  This is still used today.  

Not only do rural and urban freeways have the same service measure, density, but 

they also have the same limits for LOS.  LOS thresholds for a basic freeway segment are 

summarized below. 

LOS   Density Range (passenger cars/mile/lane) (pc/mi/ln) 

A   0-11 

B   > 11-18 

C   > 18-26 

D   > 26-35 

E   > 35-45 

F    > 45 



 

CHAPTER 3 
RESEARCH APPROACH 

Alternative Approaches Evaluation 

The objective of this study was to develop and test a method by which driver 

perceptions of LOS for varying roadway conditions can be collected.  It is hoped that this 

method will provide the means to develop a procedure that will lead to specific 

recommendations for rural freeway LOS criteria and thresholds.  An alternative 

approaches evaluation was created to weigh the pros and cons for methods of collecting 

driver’s input about their driving experiences on rural freeways.  Methods of data 

collection evaluated for this project included: focus groups, in-field surveys, videos from 

an overhead perspective, videos from a driver’s perspective, a driving simulator, driving 

test participants on rural freeways, and having test participants drive themselves on rural 

freeways.  These are now described in more detail. 

• Focus Group:  This method would consist of recruiting individuals to participate in 
group discussions with a facilitator to guide the discussion in a constructive manner 
such that the participants reveal the most important factors to them in evaluating 
quality of service. 

• In-Field Survey:  This approach would consist of developing a more focused 
survey based on the results from the University of Florida’s study [4].  The survey 
would solicit driver opinions about various factors related to the perception of the 
quality of their trip on a rural freeway. 

• Videos From an Overhead Perspective:  This method would consist of having test 
participants review pre-recorded traffic scenes from an overhead perspective and 
then answer survey questions related to the observed video scenes. 

• Videos From a Driver’s Perspective:  This approach would consist of test 
participants reviewing pre-recorded traffic scenes from a driver’s perspective and 
then answering survey questions related to the observed video scenes. 

20 
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• Driving Simulator:  This approach would consist of having test participants drive 
sections of a simulated rural freeway in which traffic and roadway conditions are 
systematically varied.  Specific LOS thresholds would be determined from 
observed driving behavior and questionnaires administered either during or after 
the simulation exercises. 

• Driving Test Participants Around on Rural Freeways:  This approach would consist 
of having test participants ride in a vehicle driven by a research official, during 
which the participants would fill out a trip quality questionnaire, with responses 
being dependent on the given roadway and traffic conditions being experienced at 
that time.   

• Recruiting Test Participants to Drive on Rural Freeways:  This method would 
consist of having test subjects drive vehicles in the traffic stream and provide the 
researchers with real-time feedback either instrumented or verbal.   

A matrix was developed for these seven different methods of data collection.  This 

matrix is shown in Table 3-1.  The matrix had nine different criteria on which each 

approach was judged.  For each criterion, each approach was evaluated with a low, 

medium, high, or not applicable (NA) ranking, depending on how the criterion related to 

the approach.  The nine criteria chosen for this matrix were:  number of test subjects at 

once, control over experimental conditions, liability issues, responses while conditions 

still fresh in mind, supplemental data collection, driver’s perspective, concern of motion 

sickness, ability to relate to actual driving situation, and being directly in control of the 

driving situation.  These criteria are now described in more detail. 

• Multiple Test Subjects at Once:  This criterion evaluated the number of test 
subjects that could participate at one time. 

• Control Over Experimental Conditions:  This evaluated whether the researchers 
would be able to control the experimental conditions (i.e. density, percentage of 
trucks) at the time the subjects participated in the study. 

• Liability Issues:  This criterion dealt with the liability concerns for the test 
participants and/or researchers at the time the study was prepared and conducted. 

• Responses While Conditions Still Fresh in Mind:  This criterion evaluated if the 
responses from the subjects would occur during, right after, or a considerable 
amount of time after a rural freeway trip. 
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• Supplemental Data Collection:  This criterion addressed if supplemental data 
collection (i.e. density, percentage of trucks) would be necessary and if so to what 
extent. 

• Driver’s Perspective:  This criterion evaluated if the approach would give the 
subject a perspective as if he/she were the driver. 

• Concern of Motion Sickness:  This criterion addressed the possibility of 
participants getting motion sickness during the study. 

• Ability to Relate to Actual Driving Situation:  This criterion evaluated the subject’s 
ability to relate this approach to a real world driving situation. 

• Being Directly in Control of the Driving Situation:  This criterion evaluated if the 
participant was able to control the movements made during the study.  It explores if 
the participants were able to drive how they would normally drive on the rural 
freeway. 

 The in-vehicle video approach was thought to offer the best compromise between 

a realistic driving experience, study efficiency, and liability concerns.   As the literature 

review has shown, video studies in laboratory situations have been successfully used in 

traffic perception studies for at least 40 years. 

Video Data Collection Method 

Since it was concluded to show test participants videos as if they were the driver, a 

data collection method was developed for this task.  The development of this method 

consisted of six parts: vehicle instrumentation, determination of data collection sites, 

collecting video data, composition of video clips, data collection, and a pilot test. 

Vehicle Instrumentation 

Again, the objective was to create video clips of rural freeway driving conditions 

from the driver’s perspective.  It was decided to capture the following fields-of-view 

(FOV) from within the vehicle: 

• Front windshield and rear-view mirror 
• Side-view mirror 
• Speedometer 



 

Table 3-1: Study Approach Alternatives Matrix 
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Focus Group         Med NA Low Low Low Low NA Low NA 

In-Field Surveys          High Low Low High Low High NA Med High

Videos from an Overhead 
Perspective Med         High Med High High Low Low Low Low

Videos from a Driver’s 
Perspective Med         High Med High High Med Med Med Low

Driving Simulator Med High Low       High Low Med High Med High

Driving Test Participants 
on Rural Freeways Low         Low High High High Med Med High Low

Having Test Participants 
Drive on Rural Freeways Low         Low High High High High Low High High
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The vehicle used for instrumentation was a Chevrolet Venture mini-van.  The 

vehicle is shown in Figure 3-1.  A total of three video cameras were used.  Each video 

camera was attached to a VCR.  A video monitor was attached to each VCR such that a 

visual confirmation could be made of each 

camera’s FOV.  A microphone was also 

connected to the audio input of one of the VCRs.  

Portable 12-volt batteries were used as the power 

source for all the equipment.   The front-view 

camera was set up on a pole between the two front 

seats.  It was attached to the driver’s armrest.  

This is shown in Figure 3-2.  The side-view camera was attached to a pole between the 

driver’s seat and door.  This is shown in Figure 3-3.  The third camera was positioned on 

the dashboard to capture the speedometer.  Duct tape was used to cover the instrument 

panel to help reduce the glare.  This is shown in Figure 3-4.  An equipment connection 

schematic is shown in Figure 3-5.   

Figure 3-1: Test Vehicle 

Data Collection Site Selection 

The rural freeway sites used were all within Florida.  It was desired to obtain actual 

traffic conditions at the time the video data collection runs were made.  Thus, one of the 

requirements in site selection was the presence of inductance loop detectors on the 

segment.  The Florida Department of Transportation (FDOT) maintains an extensive 

network of inductance loop detectors (ILD) on the Florida Intrastate Highway System 

(FIHS).  There are over 7,500 detector stations on the state’s highways.  There are two 

types of ILD stations, telemetered and portable.  The telemetered stations were preferred 
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Figure 3-2: Front-View 
Camera Set-up 

 

Figure 3-3: Side-View 
Camera Picture 

 
 

Figure 3-4: Speedometer 
Camera Picture 
 

 
Figure 3-5: Equipment Connection Schematic 

because they record data on a continuous basis (365 days a year) and are permanent 

stations.  The portable stations require a traffic data recorder to be installed in a roadside 

cabinet (adjacent to the ILD station).  Each ILD station has a unique identification 

number assigned to it.  The data collected at the ILD stations is compiled every year and 

made available on the Florida Traffic Information (FTI) CD [15].  Some other 
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information that the FTI CD provides is the number of lanes in each direction, the site 

type (telemetered or portable), a site description, the Annual Average Daily Traffic 

(AADT) information, the percentage of trucks, and the peak hour in each direction.   

All the freeway locations with telemetered loop detectors in the state of Florida 

are shown in Figure 3-6.  They are also listed in Appendix B with their site descriptions 

and AADT information.  Not all of these stations are located on rural freeway segments, 

so Geographic Information System (GIS) software was used to help determine suitable 

locations.  Eight specific site locations were then decided upon.  These eight locations 

can be seen in Figure 3-7.  A more detailed breakdown of the traffic conditions at these 

sites can be found in Table 3-2.  Appendix C provides graphical information for 

these final eight site locations. 

Both two-lane and three-lane rural freeway sections were selected.  South Florida 

was generally not considered due to limited number of rural locations and long distance 

from Gainesville.  Also, the Panhandle was not considered due to driving distance 

reasons.  The Turnpike site was chosen for its rolling terrain.  The characteristics 

possessed by these eight site locations address the top four concerns to motorists 

according to the survey conducted at the University of Florida [4].  These four items 

addressed are: ability to maintain travel speed, ability to change lanes, ability to exceed 

the posted speed limit, and the percentage of heavy vehicles. 

It was desired to collect a good range of traffic and roadway conditions.  As many 

different LOS values between A and E as possible was desired.  This required the 

experimenters to try to find low, medium, and heavy traffic conditions for these rural 

freeways.  The FTI CD provided the times for peak hour traffic.  These times can be seen 

Owner
Note
Marked set by Owner

Owner
Note
Accepted set by Owner
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in Table 3-2.  In order to determine the LOS of the rural freeway at the time the roadway 

was filmed, data that was recorded by the loop detectors would need to be obtained from 

the FDOT.  The FDOT normally has the loop detectors programmed to report the traffic 

conditions in one-hour time intervals.  Since traffic information for the exact time the 

loop detector was passed would be preferred, the FDOT reprogrammed their loop 

detectors to report the traffic data in five-minute intervals. 

Video Data Collection Runs 

After coordination on the reprogramming of the telemetered data collection stations 

for five-minute intervals, the actual data collection driving runs were made.  Three 

different drivers made driving runs.  All used the same basic driving strategy, which 

consisted of attempting to drive five mi/hr over the posted speed limit (that is, 75 mi/hr) 

and generally staying in the right lane unless it was necessary to move to another lane to 

stay at the desired travel speed (such as a passing maneuver). 

Each rural freeway was videotaped for approximately ten miles before and after 

the loop detector to ensure consistent traffic conditions.  The microphone was used 

during the experiment to record time, date, and location information on the audio track of 

one of the videotapes.  Each time a loop detector was passed, the route, site number, 

direction, and time of day was spoken into the microphone. 

The first day of filming occurred on Monday, November 3, 2003.  The sites filmed 

were along I-75 and I-10 (site numbers 290320, 290269, and 299936).  The segment 

containing the I-75 loop detector (site number 290320) was videotaped in the northbound 

direction at 3:24 p.m., 4:24 p.m., and 5:33 p.m.  The same segment was videotaped in the 

southbound direction at 4:18 p.m. and 5:17 p.m.  The segment containing the furthest 

west loop detector along I-10 (site number 290269) was videotaped in the eastbound 
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Figure 3-6: Possible Site Locations 
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Figure 3-7: Final Site Location Map



 

 
Table 3-2: Final Site Location Information Table 

#  Route
Site 

Number 

# of 
Lanes 
Each 

Direction 

Truck 
Lane 

Restraint
Truck 
AADT 

Truck 
% AADT 

Peak Hour 
Volume 

(AADT*K*D)

Peak Hour 
Direction 1: 

N,E 

Peak Hour 
Direction 2: 

S,W 
Mile 
Post 

1       I-10 290269 2 No 5,228 25.89 20,192 1,661 6 p.m. 5 p.m. 302-
301 

2       I-10 299936 2 No 5,502 27.12 20,287 1,446 6 p.m. 5 p.m. 312-
311 

3       I-75 290320 3 Yes 11,685 25.89 45,131 3,347 4 p.m. 5 p.m. 428-
429 

4       I-95 730292 2 No 5,072 8.94 56,736 3,213 5 p.m. 4 p.m. 288-
289 

5         I-75 269904 3 Yes 12,823 21.85 58,687 4,182 1 p.m. & 
4 p.m. 4 p.m. 376 

6         I-75 189920 2 No 7,016 17.99 39,000 2,356 Unavailable Unavailable 325-
324 

7 Turnpike    970428 2 No 4,186 12.34 33,926 1,950 6 p.m. 6 p.m. 281 

8       I-75 140190 2 No 13,688 19.36 70,702 3,569 6 p.m. 8 a.m. 278-
279 
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direction at 3:30 p.m., 4:32 p.m., and 5:40 p.m.  This segment was videotaped in the 

westbound direction at 4:09 p.m. and 5:08 p.m.  The last site recorded on November 3rd 

was the segment containing the east loop detector on I-10 (site number 299936).  This 

segment was videotaped in the eastbound direction at 3:40 p.m., 4:39 p.m., and 5:48 p.m.  

This segment was videotaped in the westbound direction at 4:02 p.m., 5:01 p.m., and 6:09 

p.m.  

The second day of filming was to record the loop detector on I-95 just south of 

Palm Coast (site number 730292).  This segment was videotaped on Tuesday, November 

4, 2003.  The segment was videotaped in the northbound direction at 12:55 p.m., 1:21 

p.m., 1:46 p.m., 5:04 p.m., and 5:35 p.m.  The southbound direction of this segment was 

videotaped at 1:13 p.m., 1:38 p.m., 4:56 p.m., and 5:22 p.m. 

The third day of filming was to capture the Tampa and Orlando site locations.  This 

occurred on Wednesday, November 5, 2003.  The segments videotaped were loop 

detectors along I-75 by Micanopy (site number 269904), by Wildwood (site number 

189920), by County Road 54 (site number 140190), and along the Turnpike (site number 

970428).  The first segment, by Micanopy (site number 269904), was videotaped heading 

northbound at 11:05 a.m. and 11:20 a.m.  This segment was videotaped in the southbound 

direction at 11:01 a.m., 11:16 a.m., and 11:32 a.m.  The segment by Wildwood (site 

number 189920) was videotaped heading northbound at 12:19 p.m. and southbound at 

12:13 p.m. and 12:29 p.m.  The segment south of County Road 54 was videotaped 

heading northbound at 1:58 p.m. and 2:17 p.m. and southbound at 2:11 p.m.  The 

segment along the Turnpike (site number 970428) was videotaped heading northbound at 
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4:18 p.m. and 4:50 p.m.  The southbound direction of this segment was videotaped at 

3:21 p.m. and 4:33 p.m.  Filming this day was cut short due to weather conditions. 

The fourth, fifth, and sixth days of filming recorded the same sites as the third day 

did.  The fourth day was Friday, November 7, 2003.  The segment near Micanopy (site 

number 269904) was videotaped in the northbound direction at 11:55 a.m., 12:13 p.m., 

and 4:48 p.m.  This segment was videotaped in the southbound direction at 12:09 p.m. 

and 12:28 p.m.  The segment near Wildwood (site number 189920) was videotaped 

heading northbound at 1:16 p.m. and 1:34 p.m. and it was videotaped southbound at 1:09 

p.m. and 1:28 p.m.  The Turnpike segment (site number 970428) was videotaped heading 

northbound at 3:20 p.m. and southbound at 2:48 p.m. and 3:28 p.m.  The fifth day of 

filming was Sunday, November 9, 2003.  The segment by County Road 54 (site number 

140190) was videotaped in the northbound direction at 3:00 p.m. and the segment near 

Wildwood (site number 189920) was videotaped heading northbound at 3:35 p.m.  The 

sixth day of filming occurred on Friday, November 21, 2003.  The segment videotaped 

on this day was the one near County Road 54 (site number 140190).  This segment was 

videotaped in the northbound direction at 6:37 a.m., 6:48 a.m., 6:59 a.m., 7:12 a.m., 2:18 

p.m., 2:28 p.m., and 2:39 p.m.  This segment was videotaped in the southbound direction 

at 6:41 a.m., 6:52 a.m., 7:04 a.m., 7:15 a.m., 2:11 p.m., 2:22 p.m., and 2:32 p.m.  A table 

of these site locations and driving times can be seen in Appendix D. 

Video Clip Composition 

The survey participants were shown a video that consists of a single composite 

scene of the three views recorded with the video cameras in the mini-van.  The front-view 

video was the main part of the final video.  The front-view video showed the driver’s 

front-view with the rear-view mirror in the upper middle.  The side-view mirror video 
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was placed in the upper left corner.  The speedometer video was shown to the right of the 

rear-view mirror.  The video editing software program, Adobe Premiere [16], was used to 

create these composite videos.  A composite video screenshot is shown in Figure 3-8.  

Each video was approximately 2 to 2½ minutes in length.  This length was chosen 

because the researchers felt that it was a good compromise between consistent traffic 

conditions experienced on the rural freeway at the time of filming and the survey 

participants’ attention span.  

 

Figure 3-8: Composite Video Screenshot 

Loop Data Collection 

In order to determine the LOS of the traffic conditions when the video runs were 

made based upon the HCM’s density criterion, loop data was simultaneously recorded 

with the video segments.  The loop data collected included speed, volume, and vehicle 

classification.  The telemetered loop detectors were collecting traffic information while 

the rural freeways were being filmed.  The FDOT was able to provide this traffic 

information to the researchers in five-minute intervals.  The information provided by the 

FDOT included a traffic count file, a classification file, and a speed file for the eight 
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telemetered site locations used in this study.  A summary table was created to show the 

traffic conditions at the times the loop detectors were passed.  This table can be seen in 

Appendix E.  From this data the density and heavy vehicle percentage for the site location 

in the five-minute period in which the segment containing the loop detector was 

videotaped was calculated.  It needs to be mentioned that the conditions seen in the video 

scene could still vary substantially from the average five-minute conditions calculated 

from the collected ILD data.  Based on these calculations, nine 2 to 2½ minute video 

clips were chosen to be used for the pilot test.  The criteria possessed by the nine video 

clips selected were:  

1. Low density, two lane 
2. Low density, two lane, rolling terrain 
3. Low/Medium density, three lane 
4. Medium density, two lane 
5. Medium density, two lane, rolling terrain 
6. High density, two lane 
7. Low heavy vehicle percentage, three lane 
8. Medium heavy vehicle percentage, two lane 
9. High heavy vehicle percentage, two lane 

 
The traffic information, including the LOS based on the HCM’s density criteria, for these 

nine video clips, is shown in Table 3-2.  

Pilot Test 

The main purpose of this pilot test was to see if the developed method could be 

successful at obtaining useful driver perception data on rural freeway LOS.  The 

researchers wanted to determine if the pilot test participants felt they were able to relate 

to the videos from a driver’s perspective.  The researchers also wanted to find out if this 

was a realistic method and what improvements could be made to make this study more 

accurate.   
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Pilot test procedure 

Survey participants for the pilot test were University of Florida civil engineering 

undergraduate students.  Since these participants had just completed the introductory 

transportation engineering course, they were familiar with the freeway LOS 

methodology.  Because of the video format, multiple test participants could be “run” 

simultaneously while allowing the researchers control over the test conditions.  As many 

participants as the room allowed to have a clear view of the screen could be tested at the 

same time.  The video screen was placed at approximately sitting eye level so the 

participants were looking at the screen as if they were looking out of a car’s windshield.  

Seven students participated in the pilot test.  The subjects were shown nine 2 to 2½ 

minute videos.  Before viewing the videos, test participants were given only the basic 

instruction to imagine themselves driving the vehicle in these conditions, and to make 

their trip quality ranking based on how they would drive in those conditions, not 

necessarily how the driver of the instrumented vehicle was driving.  The conditions 

shown by the video clips were representative of an extended rural freeway trip.  After 

each video, the participants were asked to fill out a survey.  

Survey  

A test survey was developed for use with the pilot test.  The main objective was to 

identify the general suitability of the survey and any potential improvements.  Test 

participants gave a trip quality ranking after viewing each video. Subjects were not 

persuaded to use density as the criteria for rating the trip quality.  They were simply told 

to just rate the quality of the trip.  Trip quality was evaluated using six classifications: 

excellent, very good, good, fair, poor, and very poor. These classifications were generally



 

Table 3-2: Loop Detector Traffic Information 

Clip 
No. 

Date 
(2003) Site   Time Dir. 

Total 
Volume

Avg. 
Speed

5 
min 
vol veh/hr/ln Density

Total 
24 Hr 
Vol 

24 Hr 
Buses

24 Hr 
Trucks

24 
Hr 
HV 

24 Hr 
% HV LOS

1            11/3 299936 15:40 EB 23 74.1 31.0 186 2.4 8393 15 2504 2519 30.0% A
2            11/21 140190 7:04 SB 122 66.1 301 1806 26.1 42490 88 9113 9201 21.7% D
3            11/21 140190 7:12 NB 71 73.8 164 984 13.8 44492 68 6999 7067 15.9% B
4           11/5 269904 11:16 SB 32 66 115 460 6.5 27737 83 6434 6517 23.5% A
5           11/7 269904 12:13 NB 68 78.1 209 836 11.3 18724 48 5111 5159 27.6% B
6        11/4 730292 12:55 NB 52 78.4 132 792 10.9 no data available A 
7        11/4/ 730292 13:21 NB 49 76.8 119 714 9.9 no data available A 
8           11/7 970428 14:48 SB 61 71.8 113 678 9 20782 65 4036 4101 19.7% A
9           11/7/ 970428 15:20 NB 89 84.5 164 984 12.5 23811 59 3000 3059 12.8% B 36
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intended to correspond to LOS ranking levels A-F.  The LOS from the pilot group was 

then compared to the density-based LOS calculated in accordance to the HCM.  The 

survey completed by the test participants can be seen in Appendix F. 



 

CHAPTER 4 
RESULTS 

The main purpose of this project was to see if driver perceptions of LOS for 

varying roadway and traffic conditions could be collected using videos from a driver’s 

perspective.  Another desired result was to find out what improvements could be made to 

make this study more accurate.  This chapter consists of four sections.  These sections 

are:  

• pilot test participant feedback on video clips 
• pilot test participant feedback on survey instrument 
• factors that were important in evaluating trip quality 
• a comparison of the HCM’s LOS evaluation to the LOS rankings from the pilot test 
 

Pilot Test Participant Feedback on Video Clips 

The last question on the survey given to the participants of the pilot test asked how 

they would rate this exercise in terms of its ability to give them a feel for the traffic and 

roadway conditions they would experience if they were actually traveling.  The choices 

available were excellent, very good, good, fair, poor, and very poor.  Out of the seven 

participants, three ranked this method very good, another three ranked this method good, 

and one participant ranked this method as fair.  Some suggestions and recommendations 

given by the participants were to add sound, improve the video quality, videotape 

different times of the day and varying weather conditions, and videotape more during 

peak hour traffic conditions.  Two complaints about this method were that it was hard to 

determine pavement quality and it was hard to compare two-lane rural freeways to three-

lane rural freeways.
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Pilot Test Participant Feedback on Survey Instrument 

One of the main objectives of the pilot test was to identify the general suitability of 

the survey and any potential improvements that could be made to improve the survey.  

The participants of the pilot test did not offer any comments on how to improve the 

survey.  The survey provided the researchers with factors that the participants felt 

affected their trip quality which was the intent of the survey. 

Factors That Were Important in Evaluating Quality of Service 

After the participant evaluated each video clip for the quality of the trip (i.e. 

excellent, very good, etc.) they were asked to explain what factors led them to give that 

ranking.  Since there were seven participants and nine video clips there were a total of 63 

surveys (7 participants x 9 videos) collected during the pilot test.  The factor that was 

mentioned the most in affecting the trip quality was traffic volume.  Thirty-one percent of 

the comments dealt with traffic volume.  Pavement quality was mentioned the second 

most, over twelve percent of the time.  The factors that influenced the participant’s trip 

quality are listed below in Table 4-1, along with the percentage of time it was mentioned. 

Table 4-1:  Pilot Test Participants Factors Affecting Trip Quality 

Factors Influencing Trip Quality % of Time 
Mentioned

Traffic Volume 31.0% 
Pavement Quality 12.6% 
Ability to Maintain a Constant Speed 9.2% 
Percentage of Trucks 9.2% 
Ability to Pass/Change Lanes 8.0% 
Weather Conditions 7.5% 
Number of Lanes 4.6% 
Other Vehicles Speeding By 4.0% 
Drive at Speed Limit 2.9% 
Straight Roadway (Easy to See) 2.9% 
Drive Above Speed Limit 2.9% 
Cars Following Closely Behind 1.7% 
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Lane Width 1.1% 
On/Off Ramps  1.1% 
Shoulders   1.1% 
Scenic  0.6% 

 
A Comparison of the HCM’s LOS Evaluation to the LOS Ratings From the Pilot 

Test 

The LOS rankings from the pilot test were calculated by two methods.  The first method 

was the average response.  Whichever category had the most responses was the average 

survey ranking.  If the majority of the seven participants rated the video clip excellent it 

received a LOS rating of A.  If the majority of the seven participants rated the video clip 

good it received a LOS rating of C.  The second method was the modal response.  This 

method was calculated by converting the ranking to a numerical scale first, then 

averaging the rankings, and finally converting the average ranking back to a LOS letter.  

The participants’ results were then compared to the LOS calculated by the HCM.  The 

range of the participants’ responses for trip quality was also noted.  Out of the nine video 

clips, three were rated the same as the HCM’s density-based LOS.  Five other clips were 

rated one letter grade lower than the HCM’s density-based LOS ranking.  The last video 

clip was rated three letter grades lower than the HCM’s density-based LOS ranking.  

Table 4-2 shows the comparison of the HCM’s LOS evaluation to the LOS rankings from 

the pilot test. 

There was a correlation between some of the factors the researchers were capturing 

on the video clips and what some of the participants indicated as factors influencing their 

trip quality.  All of the participants mentioned the number of lanes as a factor influencing 

their trip quality for the video clips containing the three-lane rural freeway.  For the video 

clips that had a HCM density-based LOS of A participants noted the low traffic volume 

 



41 

as a factor influencing their decision.  For the video clip that had a HCM density-based 

LOS of D the participants noted high traffic volume as a factor influencing their decision.  

The participants also noted percentage of trucks as a factor influencing their decision on 

the videotape with the highest percentage of heavy vehicles.  However, participants did 

not note percentage of trucks as a factor influencing their decision when there were one 

or no trucks in the video clip.  Pilot test participants did not consider the rolling terrain on 

the Turnpike video clips as one of the factors influencing their decision.  This could have 

been because the rolling terrain was hard to pick-up in the video clips.   

Generally, what was seen in the video clips correlates well to the five-minute loop 

data collected from the telemetered loop detectors.  However, one of the segments, clip 

number six, appeared to have a more significant amount of traffic at the time it was 

filmed than the five-minute loop data indicated.  In this case it could have been that the 

five-minute interval was not small enough.  Most of the data collected for the five-minute 

interval could have occurred in the minute the segment was videotaped.  As the other 

eight video clips have shown, they accurately represent the traffic conditions that are 

occurring on the rural freeway as indicated by the five-minute loop data. 

 

 



 

 

Table 4-2:  Comparison of Results 

Clip 
No. Date  Site Time Direction

Density 
(pc/hr/ln)

24 Hr 
% HV 

HCM 
LOS 

Avg. 
Survey 

Rankings

Modal 
Response 

Survey 
Rankings

Range of 
Survey 

Rankings
1        11/3/2003 299936 15:40 EB 2.4 30.0% A B A/B A/B
2         11/21/2003 140190 7:04 SB 26.1 21.7% D D/E D/E C/E
3         11/21/2003 140190 7:12 NB 13.8 15.9% B C B/C B/C
4         11/5/2003 269904 11:16 SB 6.5 23.5% A A A/B A/C
5         11/7/2003 269904 12:13 NB 11.3 27.6% B B B/C A/D

6         11/4/2003 730292 12:55 NB 10.9
No 

data A D/E C/D C/D

7          11/4/2003 730292 13:21 NB 9.9
No 

data A A A/B A/B
8         11/7/2003 970428 14:48 SB 9 19.7% A B B A/C
9        11/7/2003 970428 15:20 NB 12.5 12.8% B C B/C A/C
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CHAPTER 5 
CONCLUSIONS AND RECOMMENDATIONS 

The purpose of the pilot test was to see if a method had been developed by which 

driver perceptions of LOS for varying roadway conditions could be collected.  The 

development of this method consisted of accomplishing six parts: vehicle 

instrumentation, determination of data collection sites, collecting video data, composition 

of video clips, data collection, and a pilot test.  The researchers wanted to identify if the 

participants were able to relate to the videos from a driver’s perspective.  The researchers 

also wanted to find out if this was a realistic method and what improvements could be 

made to make this study more accurate. 

Conclusions 

Vehicle Instrumentation 

The instrumentation of the vehicle produced the video clips the researchers were 

hoping for.  All three views were captured simultaneously with good quality.  The video 

clips could have been more consistent if the video cameras were permanently mounted in 

the test vehicle.  Having to set up the test vehicle everyday not only took time but it led to 

inconsistencies in the video cameras’ FOV. 

Determination of Data Collection Sites 

The sites chosen worked well for the purpose of this study.  These sites were 

chosen based on their AADT and percentage of heavy vehicle data from the FTI CD.  

The researchers were able to capture both two and three-lane rural freeways, low density 

and medium density conditions, both low and high percentages of heavy vehicles, and 
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flat and rolling terrain.  The researchers were unable to capture the higher range of 

density conditions.   

Collecting Video Data 

For this study, more than one site location was videotaped in a day.  This led to the 

inability to capture all the varying traffic conditions at one site.  Some sites were filmed 

in the middle of the day when there wasn’t much traffic while other sites were filmed 

only during peak hour traffic conditions.  The best approach would be to devote at least 

one day for each site that is going to be videotaped and capture the full range of density 

conditions for that particular site. 

Composition of Video Clips 

The video editing software program, Adobe Premier, was used to composite the 

video clips.  This software was able to merge three videotapes together in the layout that 

the researchers desired.  There were two problems with the composition of the video 

clips.  The main problem was when the videotapes were transformed into digital format 

the digital output would sometimes freeze.  This led to the second problem which was 

synchronization between the three camera views.  If one of the views froze it would 

become off sync from the other two views.   

Data Collection 

The traffic information was provided from the telemetered loop detectors in five-

minute intervals.  Generally, what was seen in the video clips correlated well to the five-

minute loop data collected from the telemetered loop detectors.  The alternative to using 

the telemetered loop data is to determine if there is enough correlation with what can be 

seen through the video to use what can be seen as the traffic data. 
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Pilot Test 

From the pilot test most of the participants were able to relate to the videos as if 

they were the driver.  There were a few situations where participants commented that 

they would have driven differently, but for the most part the participants said they were 

able to relate to being the driver.  Most of the participants also felt that this was a realistic 

method for what the researchers were trying to achieve.   

The results of the pilot test showed that subjects’ LOS rankings were not far from 

the density-based HCM’s LOS ranking.  Out of the seven participants, no one used 

density as the only criterion when rating LOS.  All participants considered more than just 

density.   

Recommendations 

The method of showing subjects videos as if they were the driver was successful.  

The overall video quality used in the pilot test could be improved.  Also, another way to 

better show pavement quality on the videos should be investigated.  Since density was 

not the only consideration by the participants in this study, it is recommended that a more 

detailed study using this research approach be conducted.  It is hoped that a more detailed 

study will provide the means to develop a procedure that will lead to specific 

recommendations for rural freeway LOS criteria and thresholds. 

 

 



APPENDIX A 
COMMON ABBREVIATIONS 

HCM  Highway Capacity Manual 

LOS  Level of Service 

TRB  Transportation Research Board 

HCQS  Highway Capacity and Quality of Service 

QOS  Quality of Service 

LF  Load Factor 

v/c  Volume to Capacity Ratio 

AID  Average Individual Delay 

WDOT Wisconsin Department of Transportation 

MOE  Measures of Effectiveness 

pc/mi/ln Passenger Cars per Mile per Lane 

NA  Not Applicable 

FOV  Field of View 

FDOT  Florida Department of Transportation 

ILD  Inductance Loop Detectors 

FIHS  Florida Intrastate Highway System 

AADT  Average Annual Daily Traffic 

GIS  Geographic Information System 

FTI  Florida Traffic Information 

46 



 

APPENDIX B 
POSSIBLE SITE LOCATION TRAFFIC INFORMATION 

 



 

Site
Site 
Type Description

Direction 
1

Direction 
2

AADT 
Two-
Way

"K" 
Factor

"D" 
Factor

"T" 
Factor

30191 T SR-93/I-75,0.5 MI N OF CR-896,COLLIER CO. 27,043 
N 27,573 S 54,616 

C 9.88 A 53.63 A 13.05 D 

30351 T SR-93/I-75,W OF EVERGLADES BLVD,COLLIER CO. 9,169 E 9,182 W 18,351 
C 12.94 A 56.13 A 11.46 A 

100106  

  

  

  

  

   

  

   

   

   

   

  

T
SR-400/I-4, UNDER BETHLEHAM RD OVERPASS, 
HILL CO 

48,583 
E 

50,946 
W 

99,529 
C 8.30 A 54.20 A 19.36 D 

100110 T I-275, 1.3 MI E OF HOWARD FRANKLIN BR 
62,329 

E 
62,426 

W 
124,755 

C 8.46 A 55.20 A 8.71 D 

100123 T
1-275 AT S. END OF FLORIBRASKA AVE OVERP-
BAD LP   

65,831 
C 9.20 D 53.92 D 8.71 D 

100194 T
I-75, 0.6 M S OF US301, 2.3 M N OF I-4, HILLS--BAD 
LOOP 

49,231 
N 48,660 S

97,891 
C 9.10 D 53.50 D 9.35 A 

100224 T
I-75, 0.9 MI S OF SR60 AT SR618 O.P., 
HILLSBOROUGH CO 

51,358 
N 52,487 S

103,845 
C 9.20 D 53.92 D 9.82 A 

109922 T
SR-93/I-275, 0.25 MI N OF FLETCHER AV, TAMPA, 
HILL CO   

66,000 
S 9.20 D 53.92 D 8.71 D 

 
109926 T

1-75, 1.25 MI N OF SR-60 (ADAMO DR.), TAMPA, 
WIM#26 

57,374 
N 54,369 S

111,743 
C 9.20 D 53.92 D 7.05 A 

120184 T
SR-93/I-75, 225' S OF DANIELS PKWY UNDERPASS, 
LEE 

24,674 
N 21,993 S

46,667 
C 9.73 A 57.77 A 13.05 D 

140190 T
I-75, 0.6 MI. SOUTH OF SR-54, PASCO CO. - 
UC10/28/94 

35,427 
N 35,275 S

70,702 
C 8.99 A 56.15 A 19.36 D 

150183 T
I-275, 300 YDS S OF THE SB TOLL, PINELLAS-
UC11/93 

22,171 
N 22,848 S

45,019 
C 9.57 A 52.30 A 5.87 A 

170225 T
I-75, @ PROCTOR RD OP, 0.7 MI N SR 72, 
SARASOTA CO 

42,732 
N 42,863 S

85,595 
C 9.83 A 53.85 A 18.10 D 

189920 T I-75, 3.5 MI S OF FLORIDA TURNPIKE, WIM#20   
39,000 

F 10.97 D 55.06 D 17.99 D 

269904 T
I-75/SR-93, 3 MILES NORTH OF MARION COUNTY 
LINE 

29,922 
N 28,765 S

58,687 
C 12.50 D 57.01 D 21.85 A 

290269 T I-10, 0.45 MI EAST OF US41, LAKE CITY 
OF LAKE CITY BETWEEN I-10 AND 

10,164 
E 

22,340 

10,028 
W 

20,192 
C 

45,131 
12.27 A 67.04 A 25.89 A 

290320 T
I-75 NORTH US-
90 N 22,791 S C 13.62 A 54.44 A 25.89 A 
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Site
Site 
Type Description

Direction 
1

Direction 
2

AADT 
Two-
Way

"K" 
Factor

"D" 
Factor

"T" 
Factor

299936  

 

  

  

   

  

  

  

  

  

  

T
I-10, 50 FT WEST OF CR-250 OVERPASS, LAKE 
CITY 

10,104 
E 

10,183 
W 

20,287 
C 12.50 D 57.01 D 27.12 A 

320112 T I-75, S OF STATE LINE NORTH OF S.R. 143 
18,515 

N 18.683 S
37,198 

C 15.17 A 54.98 A 29.93 A 

360317 T
I-75, SB SHOULDER, 0.35 MILES N OF WILLIAMS 
RD. 

37,579 
N 26,937 S

74,516 
C 11.69 A 54.81 A 17.99 D 

370238 T I-10, 0.15 MILES WEST OF CR 136 
12,725 

E 
12,621 

W 
25,346 

C 11.89 A 53.84 A 22.64 A 

370352 T
I-10, SUWANNEE CO, 1.5 MI W OF ELLAVILLE 
SCALES   8,124 C 12.50 D 57.01 D 29.61 A 

480156 T I-10, 1.5 MI WEST OF US-90 
16,073 

E 
14,564 

W 
30,637 

C 10.56 A 58.54 A 26.51 D 

480560 T SR-8/I-10, 1 MILE OF SR-291/DAVIS HWY (RTMS) 0 E 
20,538 

W 0 C 9.64 D 51.15 D 14.60 D 

489924 T
I-110, 1 MI S OF I-10, PENSACOLA, WIM#24--UC 
10/94 

26,390 
N 26,051 S

52,441 
C 9.64 D 51.15 D 4.05 A 

500220 T
I-10, 250 FT W OF CR-268 OVERPASS, GADSDEN 
CO. 

13,664 
E 

13,337 
W 

27,001 
C 11.68 A 54.72 A 18.22 A 

530218 T
I-10, 1 MI. EAST OF US-231, JACKSON CO. -- UC 
11/94 

10,821 
E 

10,768 
W 

21,589 
C 12.90 A 52.53 A 26.51 D 

549901 T SR-8/I-10,0.66 MI E OF CR-257,JEFFERSON CO. 12,478 
E 

12,527 
W 

25,005 
C 13.69 A 52.46 A 22.78 A 

550208 T MISSION RD,NORTH OF I-10,TALLAHASSEE,LEON 
CO. 4, 896 N 4,916 S 9,812 C 11.18 D 57.23 D 5.3 D 

550304 T SR-8/I-10,1 MI W OF THOMASVILLE RD U/P,LEON 
CO. 

28,625 
E 

28,275 
W 

56,900 
C 9.64 A 51.15 A 12.44 A 

570318 T SR-8/I-10,@ANTIOCH RD O/P,OKALOOSA CO. 10,347 
E 

10,504 
W 

20,851 
C 10.65 A 52.21 A 19.68 A 

609928 T SR-8/I-10,1.3 MI WEST OF BOY SCOUT RD,WALTON 
CO. 9,590 E 9,526 W 19,116 

C 12.05 D 55.16 D 21.33 A 

610152 T SR-8/I-10,AT CR-273,SE OF CHIPLEY,WASHINGTON 
CO. 9,320 E 9,355 W 18,675 

C 
35,850 

12.41 A 58.45 A 21.51 A 

700134 T SR-9/I-95,3.34 MI. S. OF SR-514,BREVARD CO. 17,780 
N 18,070 S C 10.97 D 55.06 D 14.88 A 
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Site
Site 
Type Description

Direction 
1

Direction 
2

AADT 
Two-
Way

"K" 
Factor

"D" 
Factor

"T" 
Factor

700322  

  

  

  

  

  

  

  

  

  

  

  

T SR-9/I-95,0.9 MI S OF AURANTIA RD U/P,BREVARD 
CO. 

14,566 
N 14,601 S 29,167 

C 11.32 A 54.06 A 18.7 A 

709919 T SR-9/I-95,3.45 MI S OF SR-514,MALABAR,BREVARD 
CO. 

17, 994 
N 17,726 S 35,720 

C 10.97 D 55.06 D 16.84 A 

729923 T SR-9/I-95,0.75 MI S OF DUNN AVE,JAX,DUVAL CO. 69,500 
S 9.06 D 55.55 D 10.57 D 

720354 T SR-8/I-10,1 MI E OF MCDUFF AV,JAX,DUVAL CO. 68,110 
E 

69,028 
W 

137,138 
C 8.83 A 61.55 A 4.15 A 

720109 T SR-8/I-10,@CR-217 OVERPASS,E. OF 
BALDWIN,DUVAL CO. 

22,665 
E 

22,429 
W 

45,094 
C 9.54 A 54.73 A 22.13 A 

720171 T SR-9/I-95,0.7 MI N OF UNIVERSITY 
BLVD,JAX,DUVAL CO 

55,386 
N 55,381 S 110,767 

C 9.11 A 52.57 A 5.77 A 

729914 T SR-9A/I-295,3 MI N OF I-10,JACKSONVILLE,DUVAL 
CO. 

31,128 
N 30,663 S 61,791 

C 9.24 A 52.52 A 14.66 A 

729905 T SR-9/I-95,2 MI S OF I-295 S INTERCHANGE,DUVAL 
CO. 

34,405 
N 33,453 S 67,858 

C 9.06 D 55.55 D 10.57 D 

730292 T SR-9/I-95,1.4 MI S OF PALM COAST 
PKWY,FLAGLER CO. 

28,115 
N 28,621 S 56,736 

C 10.14 A 55.85 A 8.94 D 

740132 T SR-9/I-95,2.0 MI S OF GA. STATE LINE,NASSAU CO. 26,031 
N 25,761 S 51,792 

C 12.5 D 57.01 D 26.82 D 

770343 T SR-400/I-4,1.6 MI E OF SR-434,SEMINOLE CO. 60,981 
E 

60,669 
W 

121,650 
C 8.06 A 52.46 A 6.41 A 

790133 T I-95,2.7 MI N OF SR44,@CR44 O/P,VOLUSIA CO. 20,046 
N 19,745 S 39,791 

C 9.89 A 56.31 A 13.35 A 

799906 T ON I-4,169' E OF ENTERPRISE RD O/P,VOLUSIA 
CO. 0 E 0 W 76,000 

F 8.61 D 54.73 D 8.94 D 

860163 T SR-9/I-95,@NE 48TH ST,POMPANO BCH,BROWARD 
CO. 

99,069 
N 99,696 S 198,765 

C 7.83 A 51.22 A 6.83 A 

860186 T SR-862/I-595,0.2 MI E OF UNIVERSITY 
DR,BROWARD CO. 

91, 065 
E 

86,047 
W 

177,112 
C 8.32 A 55.82 A 4.7 A 

860357 T SR-93/I-75,2 MI W OF US-27,.6 MI W 
TOLL,BROWARD CO 

10,043 
E 

48,348 

10,026 
W 

47,387 

20,069 
C 

95,735 

12.22 A 58.41 A 13.42 A 

870108 T SR-112/I-195,1600' E OF SR-5/US-1,DADE CO. E W C 8.47 A 52.54 A 2.35 D 
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Site
Site 
Type Description

Direction 
1

Direction 
2

AADT 
Two-
Way

"K" 
Factor

"D" 
Factor

"T" 
Factor

920303  

  

  

   

  

        

   

T ON I-4,0.5 MI SW OF ORANGE CO LINE,OSCEOLA 
CO. 

54,281 
E 

55,142 
W 

109,423 
C 7.63 A 55.88 A 7.42 A 

930198 T SR-9/I-95,@SW23RD AVE O/P,1.5 MI S SR-
804,PALM BCH   

159,000 
S 8.56 D 55.24 D 10.8 D 

930217 T SR-9/I-95,0.8 MI N OF DONALD ROSS RD,PALM 
BEACH CO 

41,368 
N 42,333 S 83,701 

C 8.81 A 61.12 A 10.17 A 

940260 T SR-9/I-95,0.6 MI S OF SR-68/ORANGE AV,ST LUCIE 
CO.  55.24 D 42,500 

F 8.56 D 10.8 D 

940334 T SR-9/I-95,@MARTIN CO LINE,ST. LUCIE CO. 21,475 
N 22,348 S 43,823 

C 9.28 A 52.79 A 19.94 A 

 
Site Type:  T = Telemetered; P = Portable       
AADT Flags:  C = Computed; E = Manual Estimate; F = First Year Est; S = Second Year Est; T = Third Year Est; X = Unknown  
"K/D" Flags:  A = Actual; F = Volume Fctr Catg; D = Dist/Functional Class; S = State-wide Default; W = One-Way Road 

ss; S = State-wide Default; X = Cross-
  

"T" Flags:  A = Actual; F = Axle Fctr Catg; D = Dist/Functional Cla
Reference 
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APPENDIX C 
FINAL SITE LOCATION DETAILS 
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APPENDIX D 
SITE LOCATIONS AND DRIVING TIMES 

 



Site # of Lanes Peak Hour Peak Hour # 
Route Number Direction N, E Direction      S, W Direction MP Date Time Direction

1 I-10 290269 2 6 p.m. 5 p.m. 302-301 11/3/2003 3:30 p.m. EB 
                4:09 p.m. WB 
                4:32 p.m. EB 
                5:08 p.m. WB 
                5:40 p.m. EB 
2 I-10 299936 2 6 p.m. 5 p.m. 312-311 11/3/2003 3:40 p.m. EB 
                4:02 p.m. WB 
                4:39 p.m. EB 
                5:01 p.m. WB 
                5:48 p.m. EB 
                6:09 p.m. WB 
3 I-75 290320 3 4 p.m. 5 p.m. 428-429 11/3/2003 3:24 p.m. NB 
                4:18 p.m. SB 
                4:24 p.m. NB 
                5:17 p.m. SB 
                5:33 p.m. NB 
4 I-95 730292 2 5 p.m. 4 p.m. 288-289 11/4/2003 12:55 p.m. NB 
                1:13 p.m. SB 
                1:21 p.m. NB 
                1:38 p.m. SB 
                1:46 p.m. NB 
                4:56 p.m. SB 
                5:04 p.m. NB 
                5:22 p.m. SB 
                5:35 p.m. NB 
5 I-75 269904 3 1 p.m. & 4 p.m. 4 p.m.    376 11/5/2003 11:01 a.m. SB
                11:16 a.m. SB 
                11:20 a.m. NB 
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Site # of Lanes Peak Hour Peak Hour 
#       Route Number Direction N, E Direction S, W Direction MP Date Time

Direction 

                11:05 a.m. NB 
                11:32 a.m. SB 
              11/7/2003 11:55 a.m. NB 
                12:09 p.m. SB 
                12:13 p.m. NB 
                12:28 p.m. SB 
                4:48 p.m. NB 
6          I-75 189920 2 - - 325-324 11/5/2003 12:13 p.m. SB
                12:19 p.m. NB 
                12:29 p.m. SB 
              11/7/2003 1:09 p.m. SB 
                1:16 p.m. NB 
                1:28 p.m. SB 
                1:34 p.m. NB 
              11/9/2003 3:35 p.m. NB 
7 Turnpike 970428 2 6 p.m. 6 p.m. 281 11/5/2003 3:21 p.m. SB 
                4:18 p.m. NB 
                4:33 p.m. SB 
                4:50 p.m. NB 
              11/7/2003 2:48 p.m. SB 
                3:20 p.m. NB 
                3:28 p.m. SB 
8 I-75 140190 2 6 p.m. 8 a.m. 276-275 11/5/2003 1:58 p.m. NB 
                2:11 p.m. SB 
                2:17 p.m. NB 
              11/9/2003 3:00 p.m.  NB 
              11/21/2003 6:37 a.m. NB 
                6:41 a.m. SB 
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Site # of Lanes Peak Hour Peak Hour 
#       Route Number Direction N, E Direction S, W Direction MP Date Time

Direction 

                6:48 a.m. NB 
                6:52 a.m. SB 
                6:59 a.m. NB 
                7:04 a.m. SB 
                7:12 a.m. NB 
                7:15 a.m. SB 
                2:11 p.m. SB 
                2:18 p.m. NB 
                2:22 p.m. SB 
                2:28 p.m. NB 
                2:32 p.m. SB 
                2:39 p.m. NB 
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APPENDIX E 
LOOP DATA SUMMARY TABLES  

 



 

Date 
Tag  Site Time Direction 

Total 
Volume 

Avg. 
Speed 

5 min 
vol veh/hr/ln density 

          
11/3/2003 SPD   290320 (I-75, near I-10) NO DATA AVAILABLE 
11/3/2003 SPD   290269 (I-10, near I-75 NO DATA AVAILABLE 
11/3/2003 SPD        299936 (I-10, near I-75) 15:40 Eastbound 23 74.1 31.0 186 2.4

   16:39       27 74.3 31 186 2.5
          17:48 24 71 32 192 2.6
          16:02 Westbound 15 76.3 55 330 4.4
         17:01 11 78 44 264 3.5
          18:09 4 75.5 25 150 2.1
          

11/4/2003 SPD       730292 (I-95, near Daytona) 12:55 Northbound 52 78.4 132 792 10.9
       13:21 49 76.8 119 714 9.9
       13:46 39 78.3 120 720 9.8
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 17:04 36 78.2 106 636 8.5
       17:35 56 78 141 846 11.6
         13:13 Southbound 77 71.5 116 696 9.6
       13:38 73 70.6 135 810 11
      16:56 75 72.7 147 882 11.9
      17:22 91 71.9 147 882 11.7
          

11/5/2003 SPD       269904 (I-75, near Micanopy) 11:05 Northbound 19 80.9 116 464 6.3
        11:20 30 80 136 544 7.3
         11:01 Southbound 41 66 144 576 8.4
        11:16 32 66 115 460 6.5
       11:32 44 65.6 148 592 8.4
          

 



 

Date    Tag  Site Time Direction
Total 

Volume 
Avg. 

Speed 
5 min 

vol veh/hr/ln
density 

11/5/2003 SPD 189920 (I-75, s. of Turnpike merge) 12:19  Northbound NO DATA AVAILABLE 
   12:13 Southbound NO DATA AVAILABLE 
   12:29  NO DATA AVAILABLE 
          
11/5/2003 SPD 140190 (I-75, near Tampa) 13:58       Northbound 75 73.37 137 822 11.6

   14:17     79 74.01 164 984 14
     14:11 Southbound 92 67.08 160 960 13.5
          
11/5/2003 SPD 970428 (Turnpike, near Orlando) 16:18       Northbound 54 78.4 107 642 8.8

   16:50     54 79.6 105 630 8.4
        15:21 Southbound 45 69.8 73 438 6
        16:33 55 69.5 112 672 9.3
          
11/7/2003 SPD 269904 (I-75, near Micanopy) 11:55       Northbound 48 79.2 180 720 9.6

   12:13    68 78.1 209 836 11.3
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       16:48 120 79.1 293 1172 15.5
      12:09 Southbound 48 69 195 780 10.8
     12:48  39 67.1 163 652 8.9
          
11/7/2003 SPD 189920 (I-75, s. of Turnpike merge) 13:16  Northbound DATA AT ONE HOUR INTERVAL 

   13:34  DATA AT ONE HOUR INTERVAL 
    13:09 Southbound DATA AT ONE HOUR INTERVAL 
    13:28 DATA AT ONE HOUR INTERVAL 
          
11/7/2003 SPD 970428 (Turnpike, near Orlando) 15:20       Northbound 89 84.5 164 984 12.5

   14:48 Southbound 61   71.8 113 678 9
          

 



 

Date    Tag  Site Time Direction
Total 

Volume 
Avg. 

Speed 
5 min 

vol veh/hr/ln
density 

       15:28 60 72.1 123 738 9.8
11/9/2003 SPD 140190 (I-75, near Tampa) 15:00  Northbound NO DATA AVAILABLE 

          
11/9/2003 SPD 189920 (I-75, s. of Turnpike merge) 15:35  Northbound DATA AT ONE HOUR INTERVAL 

          
11/21/2003 SPD 140190 (I-75, near Tampa) 6:37       Northbound 54 75.5 135 810 11.2
   6:48  67  76.4 166 996 13.8
       6:59 56 74.4 145 870 12.2
       7:12 71 73.8 164 984 13.8
       14:18 102 73.5 236 1416 20.2
       14:28 158 71.2 274 1644 24.1
        14:39 101 74 228 1368 19.2
     6:41 Southbound 123 65.3 306 1836 26.7
    6:52  124 65.1 297 1782 26 
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 7:04 122 66.1 301 1806 26.1
       7:15 135 65.5 302 1812 26.3
        14:11 88 72 211 1266 17.1
       14:22 96 70.8 214 1284 17.4
       14:32 89 67.1 227 1362 19.2
          
 
 
 
 
 
 
 
 

 



 

Date    Tag  Site Time Direction 
5 min 

vol HV 
veh/hr/ln 

HV 

Total 
24 Hr 
Vol 

24 Hr 
Buses 

24 Hr 
Trucks

24 Hr 
HV 

24 Hr 
%HV 

             
11/3/2003         CLS 290320 (I-75, near I-10)  
11/3/2003    CLS 290269 (I-10, near I-75) 

no data available 
      

11/3/2003            CLS 299936 (I-10, near I-75) 15:40 Eastbound 4 24 Total 17277 31 5057 5088 29.4%
           16:39  6 36
          17:48 12 72 WB 8884 16 2553 2559 28.8%
           16:02 Westbound 21 126  
        17:01  12 72 EB 8393 15 2504 2519 30.0%
             18:09 7 42

11/4/2003        CLS
730292 (I-95, near 
Daytona) 12:55 Northbound  

          13:21  
          13:46  
          17:04  
          17:35  
        13:13 Southbound  
          13:38  
          16:56  
     17:22

no data available 

      

11/5/2003           CLS
269904 (I-75, near 
Micanopy) 11:05 Northbound 25 150 Total 50443 104 13439 13543 26.8%
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             11:20 34 204
       11:01 Southbound 32 192 NB 19320 40 6699 6739 34.9%
           11:16  22 132
         11:32 34 204 SB 31123 64 6740 6804 21.9%

 



 

Date   Tag  Site Time Direction 
5 min 

vol HV 
veh/hr/ln 

HV 

Total 
24 Hr 
Vol 

24 Hr 
Buses

24 Hr 
Trucks

24 Hr 
HV 

24 Hr 
%HV 

11/5/2003     CLS
189920 (I-75, s. of 
Turnpike merge) 12:19 Northbound Total 35682 78 10504 10582 29.7%

   12:13 Southbound NB 16958 30  5393 5423 32.0%
        12:29   
     

 
data at one hour 

interval 
 

SB 18724 48  5111 5159 27.6%

11/5/2003        CLS
140190 (I-75, near 
Tampa) 13:58 Northbound 29 174 Total 72280 78 12171 12249 16.9%

             14:17 23 138
      14:11 Southbound 30 180 NB 34775 36 6139 6175 17.8%
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 SB 37505 42 6032 6074 16.2%

11/5/2003        CLS
970428 (Turnpike, near 
Orlando) 16:18 Northbound 11 66 Total 29694 81 7823 7904 26.6%

             16:50 30 180
          15:21 Southbound 16 96 NB 43 2748 2791
           16:33  16 96

11/7/2003        CLS
269904 (I-75, near 
Micanopy) 11:55 Northbound 31 186 Total 76912 204 12112 12316 16.0%

             12:13 32 192
        16:48 30 180 NB 27737 83 6434 6517 23.5%
           12:09 Southbound 21 126
     12:48  25 150 SB 49175 121 5678 5799 11.8%

 



 

Date   Tag  Site Time Direction 
5 min 

vol HV 
veh/hr/ln 

HV 

Total 
24 Hr 
Vol 

24 Hr 
Buses

24 Hr 
Trucks

24 Hr 
HV 

24 Hr 
%HV 

11/7/2003 CLS 
189920 (I-75, s. of 
Turnpike merge) 13:16   Northbound Total 51946 146 9862 10008 19.3%

   13:34        
     13:09 Southbound NB 27449 69 5315 5384 19.6%
          13:28  
     

data at one hour 
interval 

 
 

SB 24497 77  4547 4624 18.9%

11/7/2003 CLS 
970428 (Turnpike, 
near Orlando) 15:20      Northbound 14 84 Total 44593 124 7036 7160 16.1%

   14:48 Southbound 11        66
      15:28  19 114 NB 23811 59 3000 3059 12.8%
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 SB 20782 65 4036 4101 19.7%

11/9/2003 CLS 
140190 (I-75, near 
Tampa) 15:00       Northbound

           
           
           
     

no data available 
 

      

11/9/2003 CLS 
189920 (I-75, s. of 
Turnpike merge) 15:35    Northbound Total 45990 128 4484 4612 10.0%

           
      NB 19108 69 1668 1737 9.1%
           
     

data at one hour 
interval 

SB    26882 59 2816 2875 10.7%

 



 

Date   Tag  Site Time Direction 
5 min 

vol HV 
veh/hr/ln 

HV 

Total 
24 Hr 
Vol 

24 
Hr 

Buses
24 Hr 

Trucks
24 Hr 
HV 

24 Hr 
%HV 

11/21/2003        CLS
140190 (I-75, near 
Tampa) 6:37 Northbound 23 138 Total 86982 156 16112 16268 18.7%

   6:48  33      198  
         6:59 36 216 NB 44492 68 6999 7067 15.9%

            7:12 30 180  
        14:18 31 186 SB 42490 88 9113 9201 21.7%
            14:28 42 252  
             14:39 35 210
           6:41 Southbound 98 588
             6:52 109 654
             7:04 97 582
             7:15 104 624
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 14:11 24 144
             14:22 30 180

             14:32 28 168
 
 
 
 

 



 

APPENDIX F 
PILOT TEST SURVEY  

 



 

 

Transportation Research Center 
 
 About Yourself 
 
 
 
Gender:    Male   Female 
 
Age:   16 to 25 years   26 to 45 years   46 to 65 years  

  Over 65 years 

 
Highest level of education: 

  Some or no high school   High school diploma or equivalent 
  Technical college degree (A.A.)   College degree  
  Post-graduate degree 

 
Approximate annual household income: 

  No income   Under $25,000   $25,000 – 49,999  
  $50,000 – 74,999   $75,000 – 99,999   $100,000 – 149,999  
  $150,000 or more 

 
Number of years possessing a driver’s license: _________ 

 
 About Your Rural Freeway Driving
 
 
Typical number of rural freeway trips made during a month? 

  1 to 2   3 to 4   5 to 6   7 to 8   9 to 10   11 to 12  
  Over 12 

 
Typical length of trip made on rural freeway (in miles)? 

  less than 16 miles   16 to 30   31 to 45   46 to 60   61 to 75  
  76 to 100    101 to 125   126 to 150   151 to 175   176 to 200  
  Over 200 

 
Vehicle type most often used for rural freeway trips: 

  Sedan  Sports car  Pick-up truck  SUV 

  Mini-van  Full-size van  RV/Motorhome 

       motorcycle           Other _______________ 
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 Your Opinions
 
Rank the overall quality of the trip for the conditions observed in the video clip.  Place an 

‘X’ in the appropriate column of the table below. 

 

Video 
Clip 

Excellent Very 
Good 

Good Fair Poor Very 
Poor 

       

 

 

List all the factors/reasons that influenced your ranking of the trip quality for this video 

clip.  After listing the factors, please number them from most important to least important 

 
_______________________________________________________________________ 

 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
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In general, how would the purpose of your trip (such as business, recreational, social) 

affect the trip quality rankings assigned above? 

 

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
_______________________________ 
 
 

How would you rate this exercise in terms of its ability to give you a feel for the traffic 

and roadway conditions you would experience if you were actually driving? 

 

   Excellent   Very Good   Good   Fair   Poor   Very Poor  
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