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Abstract: - The development of operating speed models has been the subject of numerous research studies in the
past. Most of them present models that aim to predict free-flow speed in conjunction with the road geometry at
the curved road sections considering various geometric parameters e.g., radius, length, preceding tangent,
deflection angle. The developed models seldomly take into account the operating speed profiles of motorcycle
riders and hence no significant efforts have been put so far to associate the geometric characteristics of a road
segment with the speed behavior of motorcycle riders. The dominance of 4-wheel vehicles on the road network
led the researchers to focus explicitly on the development of speed prediction models for passenger cars, vans,
pickups, and trucks. However, although the motorcycle fleet represents only a small proportion of the total
traffic volume motorcycle riders are over-represented in traffic accidents especially those that occur on
horizontal curves. Since operating speed has been thoroughly documented as the most significant precipitating
factor of vehicular accidents, the study of motorcycle rider's speed behavior approaching horizontal curves is of
paramount importance. The subject of the present paper is the development of speed prediction models for
motorcycle riders traveling on two-lane rural roads. The model was the result of the execution of field
measurements under naturalistic conditions with the use of an instrumented motorcycle conducted by
experienced motorcycle riders under different lighting conditions. The implemented methodology to determine
the most efficient model evaluates a series of road geometry parameters through a comprehensive literature
review excluding those with an insignificant impact to the magnitude of the operating speeds in order to
establish simple and handy models.

Key-Words: -Motorcyclists’ behavior, Horizontal curves, Curvature, Speed model, Field measurements,
Naturalistic riding study

Received: December 30, 2020. Revised: May 10, 2021. Accepted: May 17, 2021. Published: May 31, 2021.

1 Introduction States [4]. The developed models that incorporate
The correlation between road geometry and driving the operating speeds of the vehicles with the various
behavior has been extensively studied in the past. parameters of the road geometry were then
Most of the researchers and organizations inferred evaluated dep;ndlng on the value of the coefficient
that speeding is the most significant contributory of determination. However, none of these models
factor to road traffic accidents both in terms of consider the travel spged of motorcyc.le riders and
accident severity and frequency of occurrence [1, 2, ther.efore. the correlation bet.wee.n rider’s speed
3]. Hence the investigation of the factors that affect choice with the road geometry is still vague [5].

driver’s speed choice is of paramount importance to The only attempt to model the operating speed of
the road user’s safety. Such factors include, among power two-wheelers and passenger cars’ drivers

others, a series of geometric features for instance the performed by Perco [6]. His model is however
degree of curvature and the radius of the horizontal limited to urban areas and additionally, it merely
curves as discussed in a report, published by the indicates the ratio of the operating speeds between
Federal Highway Administration in the United these two vehicles without considering any elements
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of the road geometry. Conversely, Faezi et al.
developed a model that predicts motorcycle speed in
conjunction with the lane width, deflection angle,
and the length of the tangent but their model is only
applicable to exclusive motorcycle lanes [7].

The knowledge of the operating speed, i.e., the
speed which most of the drivers (85%) do not
exceed in a road segment or an individual element
of the road, e.g., horizontal curve or tangent, is
crucial for the safety and consistency of a highway
design. That will allow evaluating a road section in
safety terms based on the difference between the
values of the operating speed and the design speed.
When this difference is above a threshold, e.g., 20
km/h, then the highway design is considered poor
and re-design is required aiming at reducing this
difference to an acceptable value [8].

As a consequence, the development of regression
models based on the observations of the travel
speeds of the vehicles is the first step to evaluate the
design consistency of a road. Moreover, the
importance of the geometric design on traffic safety
has been thoroughly investigated by numerous
researchers [9, 10, 11] and hence, most of the
developed speed prediction models so far take into
account the contribution of the road segment’s
attributes to the estimated speed.

Against this background, the literature review
regarding the development of operating speed
models oriented to motorcycle riders is very limited,
particularly for rural 2-lane roads. The present paper
aims to bridge this gap by investigating
motorcyclists’ speed behavior in a two-lane rural
road and propose a model that predicts the operating
speed of motorcycle riders. The methodology
adopted, involved the execution of field
measurements under naturalistic conditions with the
use of an instrumented motorcycle. Subjects of the
measurements were male experienced riders, all
members of a motorcycle club.

2 Field Measurements

The design of the field measurements was based on
the selection of three fundamental elements: the
participants, the vehicle, and the road environment.
The first element was fulfilled with the
implementation of a questionnaire-based survey.
The survey concluded with the selection of 18 male
riders who rode an instrumented motorcycle along
both directions of a 2-lane rural road segment. The
experimental road environment (from 39°18'08.2" N
22°54'47.6" E to 39°17'01.8" N 22°50'15.9" E)
constituted of 21 horizontal curves covering 5,100
m and tangents of 2,538 m length (Fig.1) and it is
part of the Volos — Karditsa highway located in
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central Greece. Therefore, the total length of the
road where the field measurement took place was
approximately 7,638 m.

Fig. 1: Experimental route

2.1 Participants
Nine participants executed the measurements during
daylight whereas the remaining nine during night-
time (Table 1). The selection of the day and the
exact time of the measurements was such that the
interference from other road wusers to the
participants’ behavior was limited and hence the
recorded speeds were considered as free flow ones.
The mean age of all the participants (n=18) at the
time of the measurements was 40.4 years (standard
deviation (std. dev.) = 9.9 years). They were all
experienced riders with a mean valid riding license
of 19.5 years (std. dev. = 11.9 years). They were all
owners of at least one registered motorcycle while
their riding hours ranged from 1 to 8 per day
(mean=2.83 hours, std. dev. = 1.99 hours). Lastly,
15 out of 18 participants used their bike daily with
the rest 3 a few times per week. It is therefore
apparent that the participants are experienced riders.
That was crucial for the effective execution of the
measurements since the likelihood of accidents was
limited.

2.2 Instrumented vehicle

The common practice to record speed data is the use
of radar guns and/or speed detectors [7, 12, 13].
However, although both methods are handy and
cost-effective, doubts about their validity were
discussed in a relevant research study [5] due to
technical or human behavior errors. The alternative
method to record riding performance data is the use
of equipment embedded on the experimental vehicle
and that method was used in the field measurements
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of the present study. The instrumented motorcycle
constituted of a GPS receiver and an HD camera
attached on the luggage rack and between the
windscreen and the headlamps of the motorcycle
respectively (Fig. 2).

The vehicle that was employed to carry out the
field measurements was a mid-weight sport touring
motorcycle very much prevalent on the Greek road
network manufactured in 2007. The technical
specifications of the motorcycle allowed the riders
to smoothly cope with the irregularities of a typical
pavement which consists of scattered potholes,
sedimentation parts, puddles etc. It is equipped with
ABS brakes rendering the specific motorcycle very
friendly for rural and wurban riding. All the
participants rode the specific motorcycle before the
commencement of the field measurements until they
felt familiar with its handling.

Table 1: Participants characteristics

Valid Riding

Rider* Age license  hours Riding
(years) (years) per day frequency
D1 35 16 1.5 Daily
D2 39 20 1 Daily
D3 43 23 5 Daily
D4 58 40 2.5 Daily
D5 32 14 6 Weekly
or more
D6 38 2.5 4 Daily
D7 30 12 1 Daily
D8 63 45 3 Daily
D9 42 24 1 Weekly
or more
Mean 42.2 21.8 2.78
Std. dev.  11.3 13.4 1.87
N1 50 29 2 Daily
N2 49 30 3 Daily
N3 33 15 1 Wy
or more
N4 45 27 1 Daily
N5 38 17 3 Daily
N6 28 3 4 Daily
N7 26 2 1 Daily
N8 37 12 8 Daily
N9 41 20 3 Daily
Mean 35.8 16.8  2.79
Std. dev. 8.6 104  2.20

* D for daylight and N for night-time
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Fig. 2: Instru ented mo 6fcyc e

The model of the GPS receiver was the Global
Navigation Satellite System (GNSS) receiver
Stonex S9 III [22]. The accuracy of the recordings
according to the manufacturer of the equipment was
as follows:

e Horizontal axis x-y (plane): 0.02 m.
e Vertical axis z (elevation from sea level): 0.05 m.
e Recording rate: 5 Hz.

2.3 Execution of the field measurements
The on-the-fly operation of the GNSS receiver was
accomplished through the constant transmission to
the CivilShop networks [14]. It must be noted that
the coordinates of the riders’ trajectories were
recorded on the Greek Geodetic Reference System
87. The coordinates of each rider were then
imported to a sophisticated road design software for
further analysis [15]. The geometry of the road had
been calculated in the preliminary stage of the
measurements (Fig. 3) and hence the deflection
angle, radius, length of the preceding tangents,
curve length, rate of curvature, and direction i.e.,
left, or right-handed, of each one of the horizontal
curves were known [16, 21] as presented in Table 2.
The utilization of the aforementioned equipment
resulted in the recording of the speed and path
profile for each rider throughout the 21 horizontal
curves. That was accomplished by temporarily store
the recordings in the internal storage space of the
GPS receiver. At the end of each measurement, the
recorded files were copied into an external hard disk
leaving the internal storage empty and ready to
record the next measurement. A folder including the
footage derived from the HD camera and an ASCII
file containing the instantaneous position, speed and
distance traveled was created and assigned to each
one of the 18 measurements.

Volume 17, 2021



WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT

DOI: 10.37394/232015.2021.17.57

Table 2: Curves’ attributes

Curvature

Radius Length Direc- Deflection
Curve (m) (m)  tion* change rate (m)
(gon/km)
K1 900 21650 RH 56.22 0.091
K2 250 260.64 RH 215.57 0.267
K3 330 25725 LH 170.19 0.116
K4 200 27513 LH 22431 0.521
K5 900 26898 RH 67.81 0.006
K6 800 23624 LH 62.73 0.130
K7 200 406.1 RH 279.12 0.521
K8 195 38043 LH 282.46 0.562
K9 225 14438 RH 195.85 0.366
K10 380 23622 LH 92.88 1.214
K11 270 25726 RH 201.84 0.212
K12 220 20038 LH 223.73 0.391
K13 200 240.56 RH 252.15 0.521
K14 600 17571 LH 96.04 0.019
K15 370 32997 LH 140.35 0.416
K16 400 388.53 RH 136.11 0.330
K17 300 21245 LH 178.91 0.154
K18 300 132.23 RH 158.71 0.154
K19 220 13851 LH 194.42 0.391
K20 220 165.80 RH 210.04 0.391
K21 250 177.24 RH 197.18 0.267

*LH for left-handed curves, RH for right-handed curves

Fig.3: Horizontal curves

3 Post Process of the Data
The coordinates of each measurement were then
imported into the said road design software for
further analysis. The subject of the analysis was the
determination of the mean speed of the riders
through the horizontal curves. Those speeds were
then statistically processed to determine the model
that better describes the correlation between them
and the geometric attributes of the curves and
particularly the curvature change rate.

Since the alignment of the road was already
defined, particularly the start and endpoint of every
horizontal curve, by importing the points with
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coordinates X, Y of each field measurement in the
original drawing it was feasible to determine the
recordings that lie in each horizontal curve. Each
point was linked with an instantaneous speed value
and hence, the mean speeds for each curve and
measurement were calculated by averaging the
instantaneous speed values within the start and end
of each curve. The exact methodology to calculate
the mean speeds is described in studies by
Lemonakis et al. [23, 24].

For instance, Fig. 4 illustrates this step of the
process for a random curve and measurement i.e.,
Curve K7, measurement of rider 1 in daylight (Rider
1 as presented in Table 1). In this example, the
resulting mean speed for the direction Volos to
Karditsa was calculated by averaging the
instantaneous speed values from point 1108 to point
1183(value 98.50 km/h as shown in Table 1) while
the mean speed for the direction Karditsa to Volos
was calculated by averaging the instantaneous speed
values from point 2251 to point 2178 (value
98.03km/h as shown in Table 7) because these
points lie in the boundaries of Curve K7. A similar
approach was implemented for the rest of the curves
and measurements.

LEGEND
SYMBOL | EXPLANATION

TRA DIRECTION

ROAD AXIS

ROAD BOUNDARIES
INSTANTANEOUS POSITION
RIDER'S TRAJECTORY

Fig.4: Determination of points along curves

The outcome of this process was the calculation
of the mean speed through each curve for every
measurement. These data for both directions and
lighting conditions (daylight or night-time) are
presented in Tables 3 to 6.
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Table 3: Mean speed (km/h) for each curve during daylight — Direction from Volos to Karditsa
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Curve Rider1 Rider2 Rider3 Rider4 Rider 5 Rider 6 Rider 7 Rider 8 Rider 9

Mean Std. dev.

K1 107.73  80.61 119.99 81.00 79.92 84.48 129.21 120.81 103.44 100.80 19.79
K2 113.14 8799 9574 79.10 9840 89.34 10497 112.16 96.47 9748 11.27
K3 11307 9730 78.88 65.13 9861 91.02 109.38 111.28 103.85  96.50 15.98
K4 101.50 9130 85.63 81.77 8699 89.79 99.15 10525 91.63  92.56 7.83
K5 119.15 101.05 11437 100.33 9452 90.31 133.75 11529 103.45 108.02 13.71
K6 107.58 87.22 115.84 91.08 79.58 7630 99.37 84.52 101.44 93.66 13.28
K7 98.50 89.11 90.62 9553 9048 8191 9631 9322 89.63 91.70 4.92
K8 96.93 8924 9218 92,62 95.67 10395 88.65 104.88 91.63  95.08 5.92
K9 92.08 99.00 95.86 100.84 104.54 9292 10291 107.04 9559  98.98 5.25
K10 107.86 103.07 105.04 105.92 101.35 111.24 121.82 97.71 102.49 106.28 7.01
K11 109.88 9423 98.23 107.18 76.09 111.57 106.78 9836 96.12  99.83 10.92
K12 9547 9630 93775 10832 9389 107.96 10560 9942 97.00 99.75 5.95
K13 90.46 92772 93.17 10949 65.76 110.24 98.22 104.68 92.10 9520 13.41
K14 10029 96.97 108.56 121.84 8157 9811 11998 112.23 104.82 10493 12.53
K15 11468 101.80 96.30 113.24 9925 98.11 11533 122.61 105.16 107.39 9.31
Kl6 112.02 103.51 107.37 119.09 10724 98.11 121.85 129.41 81.23 108.87 14.22
K17 107.01 78.81 91.81 110.59 97.14 116.54 107.90 109.34 83.41 100.28 13.15
K18 116.15 100.19 99.70 118.02 103.54 12594 12521 113.50 72.22 108.27 16.75
K19 11045 99.70 9524 107.23 84774 99.24 101.23 103.49 81.34  98.07 9.66
K20 10481 97.68 9295 107.02 91.04 7230 71.19 80.53 65.03 86.95 1531
K21 10623 9476 9391 92,53 9152 11098 10831 101.16 78.63  97.56 10.16

Table 4: Mean speed (km/h) for each curve during night time — Direction from Volos to Karditsa

Curve Rider 1 Rider 2 Rider 3

Rider 4 Rider 5 Rider 6 Rider 7 Rider 8 Rider 9

Mean Std. dev.

K1 74.51 101.36 139.17 106.04 142.54 107.53 103.09 102.25 102.68 108.80  20.66
K2 77.75 90.33 12252 100.01 128.09 102.6 103.61 98.03 10252 102.83 15.18
K3 80.62 110.55 120.04 102.08 129.88 70.28 100.32 102.78 103.96 102.28  18.19
K4 75.54 9428 105776 9295 10140 78.49 87.40 10029 9846 92.73 10.39
K5 8530 99.63 143.59 97.09 128.00 104.23 100.87 101.09 100.78 106.73  17.75
K6 73.45 84.75 15136 99.99 13554 9993 119.19 9984 101.67 107.30 2431
K7 79.05 9399 111.65 8935 106.08 98.37 87.81 90.28 102.77 9548 10.19
K8 7727 9194 10898 9244 11190 9324 9274 9440 98.64 9573 10.18
K9 78.05 94.09 113.49 9372 11847 9326 9439 102.80 101.98 98.92 12.03
K10 80.39 106.28 131.37 100.79 131.54 102.93 100.66 107.90 106.16 107.56  15.81
K11 75.65 103.31 11877 94.08 123.76 98.01 84.88 106.45 102.47 100.82 15.12
K12 76.99 9993 10847 96.64 111.36 71.62 9487 10428 105.02 96.58 13.74
K13 77.08 103.98 111.42 90.28 113.05 64.69 90.09 100.23 102.82 9485 16.01
K14 76.41 113.57 131.46 9241 123.71 86.81 109.28 10931 10823 105.69 17.58
K15 83.05 107.98 131.30 98.62 124.57 100.73 90.22 107.85 107.35 105.74 15.21
K16 87.82 86.47 140.61 100.82 109.53 105.29 104.83 108.53 111.47 106.15 15.76
K17 85.60 9748 112.51 9842 11995 108.53 97.24 103.71 102.87 102.92 9.98
K18 81.88 101.09 125.68 99.11 12258 108.82 88.18 105.79 105.13 10425 14.21
K19 84.72 79.78 116.09 9331 119.88 103.82 9425 101.05 103.53 99.60 13.23
K20 81.21 72.80 115.70 91.18 11794 94.55 101.62 101.31 102.66 97.66 14.71
K21 78.36  88.35 113.85 89.79 118.16 86.58 87.95 100.85 99.80 9597 13.27
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Table 5: Mean speed (km/h) for each curve during daylight — Direction from Karditsa to Volos

Curve Rider1 Rider2 Rider 3 Rider4 Rider 5 Rider 6 Rider 7 Rider 8 Rider 9 Mean Std. dev.
K1 14227 97.76 12470 123.04 98.81 128.35 133.30 113.02 106.56 118.65 15.53
K2 11407 9791 10570 101.55 89.77 98.52 111.01 7821 9988 99.62 10.83
K3 128.98 101.18 107.98 112.36 103.09 121.04 113.09 109.23 102.23 111.02 9.21
K4 113.82 93.63 9472 9850 100.70 109.71 98.88 9996 87.04  99.66 8.10
K5 120.82 9943 11455 91.04 101.89 113.05 121.26 101.88 103.84 107.53 10.37
K6 94.05 8330 101.88 88.73 8343 101.88 13578 8334 102.79 9724 16.66
K7 98.03 8477 92.06 9523 7642 101.88 96.62 89.51 8799 91.39 7.74
K8 106.68 7234 9482 98.27 81.30 10594 9844 97.59 91.01 94.04 11.15
K9 10081 6746 9246 96.51 105.00 101.67 100.74 97.64 93.41 95.08 11.11
K10 10992 80.02 104.09 110.87 10991 11839 11552 97.78 100.58 10523 11.56
K11 11592 92.64 10493 111.52 10649 11828 87.51 10290 100.28 104.50 10.15
K12 11254 9249 9774 9874 102.09 110.01 106.68 105.62 89.89 101.76 7.71
K13 10726 92.11 82.63 10427 99.89 105.06 103.01 10559 9513 9944 8.08
K14 11752 9250 8745 120.81 104.48 108.81 121.58 119.84 101.28 10825 12.75
K15 122.01 8375 105.06 121.05 92.67 11560 12485 121.88 86.86 108.19 16.50
K16 12598 94.00 101.88 11533 113.85 115.05 125.00 121.87 106.71 113.30 10.75
K17 98.41 9397 101.88 8425 10197 11193 10509 8541 100.77  98.19 8.99
K18 7592 89.05 101.88 99.13 90.09 116.18 6995 10439 79.09 91.74 15.04
K19 8490 85.34 108.47 107.25 101.35 113.56 113.41 10425 71.01 98.84 1491
K20 7478 8827 104.02 96.52 97.53 10427 110.89 106.17 65.65 9423 15.26
K21 107.50 84.50 104.53 105.54 97.62 10690 111.15 102.67 93.46 101.54 8.32

Table 6: Mean speed (km/h) for each curve during night time — Direction from Karditsa to Volos

Curve Rider 1 Rider 2 Rider 3 Rider 4 Rider 5 Rider 6 Rider 7 Rider 8 Rider 9 Mean Std. dev.
K1 98.02 105.47 136.95 113.87 124.80 80.56 12545 101.08 104.05 110.03 17.12
K2 97.87 101.65 117.71 100.52 125.54 69.93 106.50 101.08 102.31 102.57 15.28
K3 68.98 102.68 84.09 100.15 111.83 60.64 92.74 91.21 103.44 90.64 16.83
K4 63.77 9799 96.70 9346 96.60 89.93 87.89 8548 97.35 89.91 10.79
K5 73.72 101.10 77.09 110.44 136.40 106.36 108.96 97.65 10042 101.35 18.58
K6 90.89 86.67 124.72 99.78 14587 102.66 119.65 95.61 108.81 108.30 18.86
K7 80.37 87.63 9596 8556 84.83 9347 101.08 84.65 101.08 90.51 7.62
K8 80.86 9496 107.25 89.42 108.89 88.27 7224 88.87 101.08 9243 12.00
K9 81.81 88.27 106.69 101.73 118.42 9397 68.77 95.15 8146 9292 14.93
K10  83.62 106.14 102.29 110.80 134.34 101.11 102.79 97.58 103.80 104.72 13.40
K11 81.85 103.37 109.41 110.81 131.23 103.65 9536 97.19 102.73 103.96 13.37
K12  83.02 85.63 11038 9453 12042 99.81 89.10 9454 10297 97.82 12.06
K13 81.26 80.79 113.29 9726 119.92 10391 89.17 9575 99.37 97.86 13.28
K14 93.18 92.84 127.88 110.51 131.32 110.07 114.00 97.41 104.05 109.03 13.93
K15 90.09 85.11 126.71 107.45 142.03 107.46 109.69 9598 110.01 108.28 17.69
K16  86.34 10946 11948 10291 139.11 107.00 105.14 100.15 108.51 108.68 14.42
K17  91.52 110.83 122.89 70.24 121.85 107.08 92.61 9339 108.85 102.14 16.81
K18  92.87 110.79 125.00 71.78 138.24 106.80 105.61 96.06 111.01 106.46 19.01
K19 9542 9578 13230 8241 13529 101.08 11040 95.06 108.30 106.23 17.64
K20  87.89 100.55 117.57 7724 126.15 101.08 98.52 95.65 107.49 101.35 14.66
K21 86.69 94.87 120.08 82.19 122.51 101.08 102.62 94.89 108.11 101.45 13.75
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4 Development of the Models

The calculation of the mean speeds which are
assumed that coincide with the operating speeds,
followed by the implementation of the ordinary least
square regression method aiming at determining the
optimum regression curve that better describes the
distribution of the collected data.

The mean velocity was considered as the
dependent variable, while the curvature change rate
(K.) of every horizontal curve as the independent
one. The reason behind this decision is that strong
evidence suggests that the curvature is the most
important factor in determining the operating speed
on horizontal curves [17]. The analysis was initially
performed separately for each direction and lighting
condition. However, in the second stage, the lighting
conditions were not taken into account for the
development of the models.

The software that was used for the process of the
recorded data i.e. the development of the regression
models, was the SPSS. Aiming at developing simple
regression models, the analysis was linear as many
of the speed prediction models that were developed
so far [18, 19, 20].

Therefore, the general form of the speed
prediction model in the present study was the
following;:

Unean =A+B- K¢ (1)

where: Ujean = the mean speed in the curves (km/h)
K. = the curvature change rate (gon/km)
A, B = constants

Based on the preceding analysis, Tables 7 and 8
present the developed models separately for the two
directions of the experimental route and the
corresponding coefficient of determination (R?).

Table 7: Speed prediction models for the direction
Volos —Karditsa

Volos to Karditsa — Daylight

Regression equation R?
Umean = 108.729 — 0.053 - K, 0.322
Volos to Karditsa — Night-time
Regression equation R?
Umean = 113.922 — 0.069 - K, 0.766
Volos to Karditsa — Aggregate
Regression equation R?
Umean = 111.325 — 0.061 - K, 0.636
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Table 8: Speed prediction models for the direction
Karditsa - Volos

Karditsa to Volos — Daylight

Regression equation R?
Umean = 114.174 — 0.071 - K, 0.400
Karditsa to Volos — Night-time
Regression equation R?
Umean = 115.304 — 0.079 - K, 0.470
Karditsa to Volos — Aggregate
Regression equation R?
Umean = 114.737 — 0.075 - K, 0.604

5 Conclusions
The preceding analysis allows the following
conclusions to be drawn:

e The regression models that correspond to the
night-time measurements provide larger
coefficients of determination. Therefore, the
operating speeds of motorcycle riders during
night-time in 2-lane rural roads are better
predicted compared to daylight.

e The aggregate developed models i.e. models
that do not take into account the effect of the
lighting conditions, provide a reasonably good
coefficient of determination.

e As was initially predicted, the value of the
curvature change rate negatively affects the
operating speed. That is explained by the sign
(-) before the multiplier of K.. Consequently,
the more the Curvature Change Rate the less
the predicted operating speed.

e For K=0 the models give the value of the
operating speeds for tangents. In both
directions, this value is greater for the field
measurements during night-time.

6 Recommendations
Numerous studies have shown that operating speed
models vary significantly depending on the area, the
vehicle type and, the road network (e.g. urban or
rural) under study due to either demographic
reasons, driver attitudes or, the law enforcement
policy among the countries. Consequently, a lot of
models have been developed to predict operating
speed for both horizontal curves and tangents [17].
The aim of the present study is the development
of speed prediction models for motorcycle riders
traveling on 2-lane rural roads. The dependent
variable i.e. speed, derived from field measurements
carried out in both directions of a road segment
during daylight and night-time wusing an
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instrumented motorcycle whereas the geometric
attributes of the experimental road were already
known from a previous study.

Since the coefficients of determination for the
developed models are not particularly large, the
incorporation of more geometric attributes to the
models is recommended, e.g. longitudinal grade,
lane width, deflection angle. Apparently, the
analysis should distinguish only those parameters
that are statistically significant and have been used
in previous studies [5].

Lastly, the lighting conditions differentiate the
developed regression models and hence further
research is recommended to investigate the role of
lighting conditions to the operating speeds. The
ultimate goal should be the development of a unique
model, either linear or non-linear, which precisely
predicts the speed of all vehicle types.
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