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Executive Summary

Heavy Goods Vehicles (HGVs) manufactured since January 2006 must be fitted with
rear-view mirrors that conform to the requirements of Directive 2003/97/EC. Until
recently vehicles manufactured before 2006 have been required to meet the older and
less stringent requirements of Directive 71/127/EEC.

However, since the 31st March 2009, Directive 2007/38/EC requires all N2 and N3 class
vehicles” manufactured since 1st January 2000 to be equipped, on the passenger side,
with wide-angle and close-proximity mirrors which fulfil the requirements for Directive
2003/97/EC.

By way of derogation from the above, compliance with Directive 2007/38/EC is deemed
to be achieved where; "vehicles are equipped, on the passenger side, with wide-angle
and close-proximity mirrors, whose combination of fields of vision covers not less than
95% of the field of vision at ground level of a class IV mirror and not less that 85% of
the field of vision at ground level of a class V mirror under Directive 2003/97/EC.”

If a vehicle cannot meet the above field of vision requirements using their existing
mirrors, and it is not economically viable or technically feasible to replace these mirrors,
then supplementary mirrors and/or other devices of indirect vision may be fitted to
provide the extended field of vision. The combination of those devices must cover not
less than 95% of the field of vision at ground level of a class IV mirror and not less than
85% of the field of vision at ground level of a class V mirror under Directive 2003/97/EC.

In 2006, a heavy goods vehicle blind spot modelling and reconstruction trial was carried
out by TRL, on behalf of the Department for Transport and, in 2007, a Fresnel lens trial
was also carried out by the Highways Agency, the Vehicle and Operator Services Agency
(VOSA) and the UK Border and Immigration Agency. These studies have indicated that a
Fresnel lens may give an HGV driver an improved view of vehicles or vulnerable road
users that may be in a blind spot on the passenger side of the cab.

TRL has been commissioned by the Department for Transport to carry out this follow up
study to the previous TRL trial. Three test vehicles were used (an Iveco, a Renault and a
DAF) and the direct field of vision through the passenger side window of each vehicle
was calculated from the ocular points of a 5", 50" and 95" percentile driver for a range
of different seat adjustments.

The mandatory external rear view mirrors were adjusted to provide the ground plane
field of vision meeting the requirements of Directives 71/127/EEC and 2003/97/EC and
measurements were taken to identify areas alongside the vehicle where a passenger car
or a vulnerable road user could be hidden in a blind spot.

Three supplementary devices (a BDS mirror, a Dobli mirror and a Fresnel lens) were
then added to the vehicles and measurements taken to identify the ground plane field of
vision offered by each device, and to identify how effective each device was at
eliminating the potential blind spots.

The results showed that the size and shape of the passenger side window, as well as, its
relative position to the driver’s ocular point had a noticeable effect on the ground plane
visible to the driver of the HGV.

A subjective analysis of the visibility of passing road users showed that from the 1,584
measurements taken in this study, from the ocular points of a 5" and 95 percentile
driver, there were a total of 471 potential blind spots identified when only the direct field

* As defined in Annex II of Directive 70/156/EEC

N,: Vehicles designed and constructed for the carriage of goods and having a maximum mass
exceeding 3.5 tonnes but not exceeding 12 tonnes.

Ns: Vehicles designed and constructed for the carriage of goods and having a maximum mass
exceeding 12 tonnes.
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of vision through the window and the indirect field of vision through the mandatory
mirrors were considered.

As expected, the mandatory mirrors meeting the requirements of Directive 2003/97/EC
did offer an improved field of vision over the mandatory mirrors which just met the
requirements of Directive 71/127/EEC, and they eliminated about a third of the potential
blind spots identified when the test vehicles were configured with the mirrors to the
older standard.

All three supplementary devices tested (Fresnel lens, BDS mirror and Dobli mirror)
offered additional benefit to the mandatory mirrors and eliminated some of the potential
blind spots. It was estimated that, for the test vehicles and ocular points used in this
study:

e The Fresnel lens could eliminate 78% to 90% of the blind spots;
e The BDS mirror, 37% to 75% of the blind spots; and
e The Dobli mirror, 43% to 76% of the blind spots.

In addition, the results of the tests carried out with a BDS mirror or a Dobli mirror
showed:

e The field of vision they offered was very sensitive to the angle of adjustment;

¢ Without markings on the ground to define the required field of vision, it is
possible that it could be quite difficult for a driver, on his own, to ensure that he
has correctly adjusted the mirror;

e The field of vision offered by the devices could be obstructed by either the
window frame or the external rear view mirrors, creating blind spots large enough
to hide a vulnerable road user;

It is understood that both the BDS and Dobli mirrors are separately approved to
Directive 2003/97/EC, indicating that they both have the correct radius of curvature.
However, from the 5™ and 95" percentile ocular points that were used in both the Iveco
and Renault test vehicles, the BDS and Dobli mirrors were not able to achieve the full
field of vision requirements of Directive 2007/38/EC.

The Fresnel lens was able to provide good coverage of the area to the passenger side of
the vehicle and the test results showed that:

e The optimum position for the lens was at the lower edge of the window and
towards the rear of the window;

e The vision through the lens could be obstructed by glare from the sun

Even with the supplementary devices in place, some potential blind spots still existed
alongside the test vehicles which were large enough to hide a passenger car or
vulnerable road user.
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1 Introduction

Heavy Goods Vehicles (HGVs) manufactured since January 2006 must be fitted with
rear-view mirrors that conform to the requirements of Directive 2003/97/EC. Until
recently vehicles manufactured before 2006 have been required to meet the older and
less stringent requirements of Directive 71/127/EEC.

However, from the 31st March 2009, Directive 2007/38/EC requires all N2 and N3 class
vehicles” manufactured since 1st January 2000 to be equipped, on the passenger side,
with wide-angle and close-proximity mirrors which fulfil the requirements for Directive
2003/97/EC.

By way of derogation from the above, compliance with Directive 2007/38/EC shall be
deemed to be achieved where; "vehicles are equipped, on the passenger side, with wide-
angle and close-proximity mirrors, whose combination of fields of vision covers not less
than 95% of the field of vision at ground level of a class IV mirror and not less that 85%
of the field of vision at ground level of a class V mirror under Directive 2003/97/EC.”

If a vehicle cannot meet the above field of vision requirements using their existing
mirrors, and it is not economically viable or technically feasible to replace these mirrors,
then supplementary mirrors and/or other devices of indirect vision may be fitted to
provide the extended field of vision. The combination of those devices must cover not
less than 95% of the field of vision at ground level of a class IV mirror and not less than
85% of the field of vision at ground level of a class V mirror under Directive 2003/97/EC.

In 2006, a heavy goods vehicle blind spot modelling and reconstruction trial was carried
out by TRL, on behalf of the Department for Transport and, in 2007, a Fresnel lens trial
was carried out by the Highways Agency, the Vehicle and Operator Services Agency
(VOSA) and the UK Border and Immigration Agency. These studies have indicated that a
Fresnel lens may give an HGV driver an improved view of vehicles or vulnerable road
users that may be in a blind spot on the passenger side of the cab.

TRL has been commissioned by the Department for Transport to carry out a follow up
study to the previous TRL trial. The aims of this new study were to:

e Provide information relating to the ground plane field of vision provided by the
requirements of Directives 71/127/EEC and 2003/97/EC;

e Provide information relating to the ground plane field of vision provided by the
BDS mirror, Dobli mirror and Fresnel lens; and

e Identify blind spots in relation to passing road users and determine how well the
BDS mirror, Dobli mirror and Fresnel lens may cover these blind-spots.

™ As defined in Annex II of Directive 70/156/EEC

N,: Vehicles designed and constructed for the carriage of goods and having a maximum mass
exceeding 3.5 tonnes but not exceeding 12 tonnes.

Ns: Vehicles designed and constructed for the carriage of goods and having a maximum mass
exceeding 12 tonnes.
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2.1

Legislation

Directive 71/127/EEC

Directive 71/127/EEC originally defined three classes of rear-view mirror. An amendment
in 1985 (85/205/EEC) stipulated a need for greater lateral vision to the side and rear of
the vehicle, and also adjacent to the nearside of the cab structure. Therefore it became
necessary to fit wide-angle and close proximity mirrors to category Ns vehicles. Another
amendment in 1988 (88/321/EEC) then made the same requirement for category N,
vehicles having a mass of more than 7.5t, although in this later amendment it was not
mandatory for close proximity mirrors to be fitted.

The Directive currently defines the five classes of rear-view mirror as:

Class I - Interior rear-view mirror;

Class II & III - Main exterior rear-view mirror;

Class IV — Wide-angle exterior rear-view mirror; and

Class V - Close proximity exterior rear-view mirror.

The Directive specifies several requirements concerning the fitting of rear-view mirrors
to vehicles. It states the minimum number of mandatory rear-view mirrors as shown in
Table 1.

Table 1: Minimum number of mandatory rear-view mirrors (71/127/EEC).

Vehicle category Class 1 Class 11 Class III Class IV Class V
N, (3.5t - 7.5t) - 2" - _*2 -
N, (7.5t - 12t) - 2" - 1 -
N; (>12t) - 2" - 1 1

*1 1 on the left and 1 on the right

*2 A Class IV mirror is mandatory on all category N, vehicles having a maximum mass not exceeding
7.5t if the mandatory Class II mirror, fitted to the same side is not convex.

The Directive also specifies the field of vision for the different class mirrors as shown in
Figure 1 below.
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Figure 1: Field of vision requirements (71/127 /EEC).

2.2 Directive 2003/97/EC

HGVs manufactured since 2006 must be fitted with rear-view mirrors that conform to the
requirements of Directive 2003/97/EC. This Directive increased the field of vision of
category N, and N3 vehicles by extending the fields of vision and fitting an additional
mirror, namely a Class VI (front) mirror designed to enable the area in front of the
vehicle to be observed.

The specification for the radius of curvature was changed for Directive 2003/97/EC. In
Directive 71/127/EEC the radius of curvature had to be greater than 1800mm for a Class
IT mirror and greater than 400mm for a Class IV and Class V mirror. For Directive
2003/97/EC, the minimum radius of curvature was reduced to 1200mm for a Class II
mirror, and 300mm for a Class IV and a Class V mirror.

Table 2 shows the revised number of mandatory mirrors and Figure 2 shows the revised
Field of Vision requirements.

Table 2: Minimum number of mandatory rear-view mirrors (2003/97/EC).

Vehicle Class 1 Class 11 Class III Class IV Class V Class VI
category
N, (3.5t - 7.5t) Optional 2" Not 2" 1%2 1
permitted
N, (7.5t - 12t) Optional 2" Not 2" 1*? 1
permitted
N; (>12t) Optional 2" Not 2" 172 1
permitted

*1 1 on the driver side and 1 on the passenger side

*2 Compulsory on passenger side, optional on driver side
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Figure 2: Field of vision requirements (2003/97/EC).

2.3 Directive 2007 /38/EC

Until now, HGVs manufactured before 2006 have been required to meet the less
stringent requirements of EU Directive 71/127/EEC.

From 31t March 2009 Directive 2007/38/EC requires that N2 and N3 class vehicles
manufactured since 1% January 2000 must be equipped, on the passenger side, with
wide-angle and close-proximity mirrors which fulfil the technical requirements of
Directive 2003/97/EC.

By way of derogation from the above, compliance with Directive 2007/38/EC shall be
deemed to be achieved where; "vehicles are equipped, on the passenger side, with wide-
angle and close-proximity mirrors, whose combination of fields of vision covers not less
than 95% of the field of vision at ground level of a class IV mirror and not less that 85%
of the field of vision at ground level of a class V mirror under Directive 2003/97/EC.”

If a vehicle cannot meet the above field of vision requirements using their existing
mirrors, and it is not economically viable or technically feasible to replace these mirrors,
then supplementary mirrors and/or other devices of indirect vision may be fitted to
provide the extended field of vision. The combination of those devices must cover not
less than 95% of the field of vision at ground level of a class IV mirror and not less than
85% of the field of vision at ground level of a class V mirror under Directive 2003/97/EC.

A Class IV (wide angle) mirror meeting the minimum requirements of Directive
71/127/EEC covers a ground plane measuring approximately 215m2 in size. A Class IV
mirror meeting the minimum requirements of Directive 2003/97/EC covers a ground
plane measuring approximately 308m?2 in size, an increase of 93m2 (Figure 3).

TRL 8 PPR 403



2003/97/EC 71/127/EEC Difference
=308m? =215m? =93m?

_EJ‘ _Eu‘ _EA

Figure 3: Comparison of field of vision requirements for Class IV mirrors.

To see not less than 95% of the 2003/97/EC Class IV ground plane, the combination of
the mandatory and supplementary mirrors must be able to see a ground plane of at least
292m2. Assuming that a Class IV mirror is capable of just meeting the minimum
requirement of Directive 71/127/EEC then it would be able to see a ground plane
measuring approximately 215m2. Therefore the supplementary mirrors would need to

see 77m2 (292m2 minus 215m?2). This is equivalent to 83% of the red shaded area in
Figure 3.

Similarly, a Class V (close proximity) mirror meeting the minimum requirements of
Directive 71/127/EEC covers a ground plane measuring approximately 2.25m2, and a
Class V mirror meeting the minimum requirements of Directive 2003/97/EC covers a
ground plane measuring approximately 5.5m2, an increase of 3.25m2 (Figure 4).

4 — _

_ ( (

2003/97/EC 71/127/EEC Difference
=5.5m? =2.25m? =3.25m?

Figure 4: Comparison of field of vision requirements for Class V mirrors.

To see not less than 85% of the 2003/97/EC Class V ground plane, the combination of
the mandatory and supplementary mirrors must be able to see a ground plane of at least
4.7m2, Assuming that a Class IV mirror is capable of just meeting the minimum
requirement of Directive 71/127/EEC then it would be able to see a ground plane
measuring approximately 2.25m2. Therefore the supplementary mirrors would need to

see 2.45m2 (4.7m2 minus 2.25m?2). This is equivalent to 75% of the blue shaded area in
Figure 4.

Although Directive 2007/38/EC prescribes the field of vision that must be achieved, it
does not specify how this is to be achieved.
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3 Methodology

The tests described in this report were carried out on three different HGVs. Initially two
vehicles were used for this study and the results were analysed before it was decided to
extend the project to consider a third test vehicle. For the first two test vehicles, only the
extreme ocular positions (5™ and 95™ percentile drivers) were used because it was
expected that there would be a linear relationship between the two. Analysis of the
results showed the relationship was not quite linear and so the ocular position for a 50"
percentile driver was also considered for the third test vehicle.

This section describes the vehicles, test methods and supplementary devices used in this
study. For some vehicles, the BDS mirror and Dobli mirrors are permanently attached to
the vehicle by drilling holes in the A pillar or the front of the vehicle. The first two test
vehicles were owned by TRL, therefore it was possible to make these modifications and
fit the devices. However, the third test vehicle was not owned by TRL and so could not
be modified in this way, thus prohibiting fitment of the BDS and Dobli mirrors.

3.1 Test vehicles

3.1.1 Vehicle 1 — Iveco Eurotrakker

The first vehicle was a 1998 registered Iveco Eurotrakker. The vehicle measured 2.3m
wide. The bottom edge of the side windows was diagonal to the ground plane and varied
between 2.04m above the ground at the front of the window to 2.17m above the ground
at the rear of the window.

Figure 5: Test vehicle 1 - Iveco Eurotrakker.

In addition to its main side window, the passenger door on the Iveco Eurotrakker also
had a small lower window, as shown below in Figure 6. This is quite an unusual feature
which is not present on many types of vehicle. The view through such a window could
easily be blocked by a passenger or by an object such as a bag placed in the passenger
side footwell; therefore, for the purpose of this study the direct field of vision through
this small lower window was excluded.
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Figure 6: View through lower side window.

3.1.2 Vehicle 2 - Renault Magnum

The second test vehicle was a 1994 registered Renault Magnum. This is the same vehicle
that was used in the previous study by TRL (Couper, 2006) and was chosen because it
has a tall cab which was considered to represent one of the worst cases for blind spots.
The vehicle measured 2.4m wide. For this vehicle the lower edge of the passenger
window was 2.3m above the ground.

www.trl.co.uk

Lo the future of transpoit

Figure 7: Test vehicle 2 - Renault Magnum.

TRL 11 PPR 403



3.1.3 Vehicle 3 — DAF-XF 105

The final test vehicle was a 2008 registered DAF XF. The vehicle measured 2.5m wide.
The bottom edge of the side windows was diagonal to the ground plane and varied
between 2.2m above the ground at the front of the window to 2.3m above the ground at
the rear of the window.

This vehicle was newer than the other two vehicles and was the only test vehicle to be
fitted with a Class VI (front) mirror.

Figure 8: Test vehicle 3 - DAF-XF.

3.2 Ocular point

The field of vision measurements and the photographs in this study were taken from
ocular points for a 5™, 50" and 95 percentile driver. The standing height of a 5"
percentile female is 1.51m (4’11"”), and the standing height of a 95 percentile male is
1.87m (6'1") (Adultdata, 1998). The 5" percentile female and 95 percentile male were
chosen to represent the upper and lower extremes of the likely driver eye height, and
the height of the 50" percentile driver was calculated as the mean of these two
extremes, specifically 169cm (5'6").

As described previously, measurements were taken from only the 5™ and 95" percentile
ocular points for the first two test vehicles. Measurements from the 50" percentile ocular
point were added for the third test vehicle

The height of the ocular point above the surface of the driver’s seat was calculated to
be:

e 634mm for the 5™ percentile driver
e 714mm for the 50" percentile driver, and
e 795mm 95 percentile driver.

The driver’s seat in each test vehicle was set to its mid-height position with a seat back
angle of 25°.

Further information on the calculation of the ocular points is provided in Appendix A.
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As an additional check as to the suitability of using ocular points for 5th, 50th and 95th
percentile drivers, a small selection of drivers at TRL were asked to adjust the seat in the
Renault test vehicle to see if there was a common seat adjustment or eye height,
regardless of their stature. For each person, the driver’s seat position was reset to the
lowest and rearmost position before they were asked to adjust it to give them what they
considered to be a suitable and comfortable driving position.

Six drivers (five male and one female) with standing heights ranging from 1.72m to
1.89m were used for this assessment. After each of the six drivers had adjusted their
seat the height of their ocular point, relative to the ground, was measured. The ocular
points were found to be between 2.76m and 2.88m above the ground. Four of the six
drivers had the same ocular point of 2.76m above the ground (despite having up to
11cm difference in standing height). For the other two drivers an ocular point of 2.84m
and 2.88m above the ground were recorded respectively, as shown in Table 3.

Table 3: Comparison of driver stature and ocular point.

oriver | M/F | SO | Mabove the ground
1 M 1.83 2.76
2 M 1.89 2.88
3 M 1.74 2.76
4 M 1.72 2.76
5 F 1.78 2.84
6 M 1.77 2.76

For the Renault test vehicle, it was calculated that the sitting eye height of a driver in
the cab (using a mid seat height) was 2.68m, 2.76m and 2.85m above the ground for
5th, 50th & 95th percentile drivers respectively. The results show that the majority of
drivers adjusted the seat to achieve an ocular point which was equivalent to a 50th
percentile driver.
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3.3 Direct field of vision

Physical measurements were taken for each test vehicle to record the position and size
of the passenger side window as well as the position of the driver’s seat relative to a
fixed reference point, as illustrated in the simplified diagram shown in Figure 9.

Cut-away of drivers side Front of cab Passenger side

Ref Ref Ref

Figure 9: Vehicle measurements for direct field of vision.

The position of the driver’s seat was recorded for 3 seat heights (highest, mid-point and
lowest), and three fore/aft positions (rearmost, mid-point and foremost).

Using these measurements and the position of the ocular point (as calculated in
Appendix A), trigonometric calculations were used to estimate the direct field of view
from the eye height of different drivers, taking into account the height of the passenger
window, as illustrated in Figure 10.

Plan view

Front view

Figure 10: Field of vision through passenger side window.
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3.4 Indirect field of vision

3.4.1 Mandatory mirrors

The indirect field of vision was measured for each test vehicle on the TRL Research
Track. Firstly the ground plane field of vision for each of the mandatory mirrors, as
defined in Figure 1 and Figure 2, was marked out on the road surface. Then each of the
mandatory mirrors was adjusted to ensure they provided the correct view for each ocular
point.

Where necessary, the view using the mirrors was limited by either adding masking tape
to the mirror or by adjusting the angle of the mirror inwards so that they provided only
the minimum field of vision for Directive 71/127/EEC.

For the tests where the mandatory mirrors were being assessed against the minimum
requirements of Directive 2003/97/EC, the masking was removed and the mirrors
readjusted to provide at least the minimum field of vision.

The external rear view mirrors on both the 1998 Iveco (vehicle 1) and the 1994 Renault
(vehicle 2) were capable of exceeding the minimum field of vision requirements of
Directive 2003/97/EC, even though it was not a mandatory requirement for vehicles of
these ages. However, neither of these vehicles was fitted with a Class VI (front) mirror
and so it was not possible to measure the ground plane visible through such a mirror on
these vehicles. The DAF (vehicle 3) was a new vehicle, and as required, was fitted with
mirrors meeting the requirements of Directive 2003/97/EC.

3.4.2 Fresnel lens

A Fresnel lens is a thin plastic lens that is pressed against the passenger door window. A
Fresnel lens replaces the curved surface of a conventional lens with a series of concentric
grooves which act as individual refracting surfaces.

This is the type of lens issued, by VOSA, to foreign HGV drivers as part of a study to
evaluate their effectiveness in reducing side-swipe incidents (Fitch, 2007).

Figure 11: Fresnel lens.

For the first two test vehicles, the lens was mounted in different positions to assess how
the positioning of the Fresnel lens on the passenger window influenced its field of vision.
The three positions considered were:

e The rearmost position at the bottom of the window;
e The foremost position at the bottom of the window; and
e The mid-point at the top of the window.
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Small orange cones were positioned on the road surface to provide an outline of the field
of vision. The longitudinal and lateral position of each cone was recorded and a
photograph was then taken of the mirror/lens showing the cones on the ground.

For the third test vehicle, the Fresnel lens was only assessed at the rearmost position at
the bottom of the window, because this was found to be the best position from
measurements taken with the first two test vehicles.

3.4.3 BDS Mirror

This mirror is designed to be fitted to the passenger side A-pillar of a vehicle on the
inside of the cab. Information on the manufacturers’ website states that its advantages
include no changes to the truck exterior; no vibration and good vision even with dirty
windscreens.

Figure 12: BDS Dead Angle Mirror System.

The fitting instructions state to position the mirror in "the correct spot against the A
section window”, although the instructions do not specify what the correct position is.
For the purpose of this study the mirror was fitted close to the top of the A-pillar as this
was similar to the position shown in Figure 12, and it minimised the obstruction to the
view of the exterior rear-view mirrors.

Within the scope of this project, it was not possible consider all possible adjustments of
the BDS mirror. Therefore, the influence of the adjustment of the BDS mirror was
assessed by measuring the ground plane with the mirror in two different positions:

e The mirror angled down so the front edge of the Class V field of vision was visible
in the mirror; and

e The mirror angled away so the rear edge of the Class 1V field of vision was visible
in the mirror.

Similarly to the Fresnel lens, for each adjustment a series of small orange cones were
positioned on the road surface to provide an outline of the field of vision. The
longitudinal and lateral position of each cone was recorded and a photograph was then
taken of the mirror/lens showing the cones on the ground.

The field of vision using this device was only assessed using the Iveco (vehicle 1) and
the Renault (vehicle 2).
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3.4.4 Dobli Mirror

This mirror is mounted to the outside of the vehicle on the front nearside corner and is
viewed through the windscreen. The mirror requires a specific mounting bracket for each
vehicle to ensure it is correctly aligned to see alongside the vehicle.

Figure 13: Dobli blind spot mirror.

The manufacturer’s instructions state to mount the mirror approximately 15cm in front
of the windscreen with the centre of the mirror in line with the nearside edge of the
vehicle. The instructions also state that the mirror is deemed to be correctly adjusted
when then horizon is visible in the upper section of the mirror, when the cabin is not
visible in the mirror, and when the area ABCD (shown in Figure 14) is visible in the
mirror. The instructions do not define the dimensions of area ABCD.

Figure 14: Image from Dobli mirror adjustment instructions.

Similarly to the BDS mirror, it was not possible to take measurements for all possible
angles of adjustment and so the influence of the adjustment of the Dobli mirror was
assessed by measuring the ground plane with the mirror in three different positions:

e The mirror angled down so the front edge of the Class V field of vision was
visible in the mirror;
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e The mirror angled away so the rear edge of the Class 1V field of vision was visible
in the mirror; and

e The mirror adjusted as per the manufacturer’s instructions.

Once again, for each adjustment a series of small orange cones were positioned on the
road surface to provide an outline of the field of vision. The longitudinal and lateral
position of each cone was recorded and a photograph was then taken of the mirror/lens
showing the cones on the ground.

The field of vision using this device was only assessed using the Iveco (vehicle 1) and
the Renault (vehicle 2).

3.5 Visibility of passing road users

For each of the ocular points, the mandatory mirrors were adjusted to provide the
correct field of vision in relation to either Directive 71/127/EEC or 2003/97/EC, as
described in section 3.4.1.

The visibility of a passing road user was assessed using:
e A large passenger car;
¢ A small passenger car;
e A pedal cyclist; and

e A pedestrian.
3.5.1 Passing road users
3.5.1.1 Large passenger car

A 2008 Ford Mondeo was used to represent a large passenger car (Figure 15). The
vehicle had an overall length of 4.8m, a width of 2.1m and a height of 1.5m.

Figure 15: Large passenger car — Ford Mondeo.

This vehicle was used for the Iveco and Renault test vehicles; however the same vehicle
was not available during the test with the DAF so a 2005 Ford Mondeo was used instead.
The dimensions of the 2005 vehicle are almost the same as the newer version with an
overall length of 4.7m, a width of 1.9m and a height of 1.4m.
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3.5.1.2 Small passenger car

A 1997 Vauxhall Corsa was used to represent a small passenger car alongside the Iveco
and Renault test vehicles (Figure 16). This vehicle measured 3.7m in length, 1.6m in
width and 1.4m in height.

Figure 16: Small passenger vehicle — Vauxhall Corsa.

For the DAF test vehicle, the Corsa was not available and so a 2000 Nissan Micra was
used instead. This vehicle also measured 3.7m in length, 1.6m in width and 1.4m in
height.

3.5.1.3 Pedal cyclist

When positioned as shown in Figure 17, the cyclist measured 1.7m in height and
(including the bike) 1.4m in length.

Figure 17: Pedal cyclist alongside the Iveco (vehicle 1).
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3.5.1.4 Pedestrian

The pedestrian used for these tests was 1.8m tall (Figure 18).

Figure 18: Example position of the passing pedestrian.

3.5.2 Assessment method

Each road user was assessed individually and was positioned at three lateral distances
away from the side of the test vehicle, as shown in Figure 19:

e The first position was with the right side of the road user in line with the closest
edge of the adjacent lane (a lateral distance of 0.5m from the side of the test
vehicle);

e The second position was with the centreline of the road user in the middle of the
adjacent lane (a lateral distance of 2.4m from the side of the test vehicle); and

e The third lateral position was with the left side of the road user in line with the far
side of the adjacent lane (a lateral distance of 4.2m from the side of the test
vehicle).

For each of these lateral positions eleven longitudinal positions, spanning an area from
5m behind to 5m in front of the driver’s eye-line at 1m intervals, were considered. For
the passenger cars, the front of the vehicle was used as the reference point and for the
pedal cycle the middle of the front wheel was used.
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Figure 19: Longitudinal and lateral position of passing road users.

For each longitudinal and lateral position a photograph of the passenger window and the
nearside mirrors was taken. The photographs were taken with both the test vehicle and
the passing road user stationary on the TRL Research Track.

This provided a safe and consistent environment in which to assess the visibility of the
passing road user. In reality, the HGV driver would only briefly scan his mirrors whilst
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driving. It is also likely that the cab would be moving or shaking as a result of the
natural disturbances from the road and/or the movement of the vehicle.

Therefore, to include these factors in the analysis, the subjective assessment involved
quickly scanning each photograph individually to identify if the passing road user could
be seen through the window and/or in one or more of the mandatory mirrors.

Two levels of visibility were considered:

e Road user was clearly visible in the mirror or through the window (as indicated by
‘W' in Appendix D); and

e Road user was visible but might be missed with a quick glance (e.g. only part of
the vehicle was visible at the very edge of the mirror) (as indicated by ‘?’ in
Appendix D).

If the passing road user was not visible at all through the direct and indirect field of
vision, this was considered to be a definite blind spot on the vehicle. If the passing road
user could be seen, but there was a chance that the driver might miss the road user with
only a quick glance, then this was considered to be a potential blind spot.

If a blind spot was identified, the photograph was re-analysed to identify if the Fresnel
lens, BDS mirror or Dobli mirror were capable of eliminating the blind spot by providing a
view of the passing road user.

Figure 20 shows an example of where the passing road user is clearly visible in the
Fresnel lens but it is considered to only be partly visible at the bottom of the passenger
window and in the BDS and Dobli mirrors, and could therefore be easily missed with a
quick scan.

Figure 20: Example photograph of a passenger car clearly visible in Fresnel lens
but could be missed when looking through the BDS or Dobli mirrors.

Appendix D includes a series of tables which specify the test configuration and indicate if
the road user was visible in each of the mirrors, the Fresnel lens and/or the window.
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4 Test Results

4.1 Direct field of vision

The lower edge of the window in the Iveco (vehicle 1) slopes from rear to front and it
also has a grab handle which partially blocks the view at the lower edge of the window,
as illustrated in Figure 21. It was calculated that the window has a surface area of
approximately 0.55m?2 and the distance between the rearmost point and the foremost
point was 0.89m.

Figure 21: Passenger side window in the Iveco (vehicle 1).

The Renault has a rectangular window with a horizontal division close to the top of the
window. It was calculated that the window has a total surface area of approximately
0.62m2 and the distance between the rearmost point and the foremost point was
measured to be 0.88m (Figure 22).

Figure 22: Passenger side window in the Renault (vehicle 2).

Figure 23 shows the passenger side window in the DAF (vehicle 3). It can be seen that
the lower edge of this window runs at an angle from rear to front, although unlike the
Iveco, the handle for this door was positioned below the height of the window and so did
not obstruct the view. It was calculated that the window has an area of approximately
0.56m2 and the distance between the rearmost point and the foremost point was
measured to be 0.86m.
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Figure 23: Passenger side window in the DAF (vehicle 3).

Using the method described in section 3.3, the ground plane field of vision through the
passenger side window was calculated for each test vehicle using the three ocular points
(5, 50" & 95 percentile drivers) and using a mid height and mid for/aft seat position.
The calculations did not take into account any obstruction caused by the external rear
view mirrors.
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Figure 24: Direct field of vision — ground plane for different ocular points
(Left: Iveco (vehicle 1); Centre: Renault (vehicle 2); Right: DAF (vehicle 3)).

Figure 24 shows that the shape of passenger side window can have an effect on the
extent of the ground plane visible to the driver. For example, it can be seen how the
grab handle in the Iveco and the slope of the lower edge of the window in the DAF, both
reduce the field of vision.

Figure 24 also shows how the height of the ocular point, in relation to the lower edge of
the passenger side window, affects the extent of the ground plane that can be seen. As
expected the diagram shows that a taller driver (95™ percentile) can see the ground
closer to the side of the vehicle than a shorter driver (5" or 50" percentile).
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4.2 Indirect field of vision

4.2.1 Mandatory mirrors

Figure 25, Figure 26 and Figure 27, show the ground plane field of vision requirements,
for the mandatory mirrors as defined in Directive 71/127/EEC and 2003/97/EC. The
calculated direct field of vision has been added to these diagrams to show the overall
field of vision to the driver.

For all three vehicles it can be seen that there is an area within the adjacent lane where
the driver is unable to see the ground either directly through the side window or
indirectly through the external mirrors. This blind spot also extends beyond the far side
of the adjacent lane.
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Figure 25: Direct and indirect field of vision through the passenger side window
and mandatory mirrors - Iveco (vehicle 1).
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Figure 26: Direct and indirect field of vision through the passenger side window
and mandatory mirrors - Renault (vehicle 2).
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Figure 27: Direct and indirect field of vision through the passenger side window
and mandatory mirrors - DAF (vehicle 3).
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4.2.2 Fresnel lens

For the first two test vehicles, the Fresnel lens was assessed in three different positions
on the passenger window using the ocular pints for 5™ and 95 percentile drivers, by
measuring the position of marker cones as described in section 3.4.2.

The ground plane measurements in Table 4 show that when the lens was positioned at
the top of the window the ground was not visible until a distance of 1.9m and 2.6m away
from the side of the vehicle for the 5™ and 95 percentile drivers respectively.

In comparison, when the lens was positioned at the bottom of the window the ground
could be seen at a distance of 1.0m and 1.9m away from the side of the vehicle, for 95"
and 5™ percentile drivers respectively.

Table 4: Lateral distance when ground plane first visible - Fresnel lens.

Test Position of lens Driver Min lateral distance
vehicle for ground plane FoV
Mid-point at the top of the 5t 2.6m
window
@ 95t 2.3m
X
®
= Rearmost position at the 5 1.9m
5 bottom of the window
w g5th 1.5m
[o]
]
= Foremost position at the 5th 1.9m
bottom of the window
g5th 1.3m
Mid-point at the top of the 5t 2.2m
window
£ 95t 1.9m
3
C
2 Rearmost position at the 5 1.5m
E bottom of the window
E g5th 1.3m
©
]
o Foremost position at the 5t 1.5m
bottom of the window
g5th 1.0m

The upper limit of the field of vision through the Fresnel lens is defined as the furthest
lateral distance away from the vehicle that could be seen through the top of the lens.
This distance was greater when the lens was positioned at the top of the window,
because it was possible, in some cases, for the shorter driver (5™ percentile) to see the
far side of the test area (~150m away).

For the 95 percentile driver, the upper limit of the field of vision through the Fresnel
lens was reduced when the lens was positioned at the bottom of the window. In this
condition, it was still possible for the driver of the HGV to see the ground at a distance of
8.2m away from the vehicle. At this distance, the ground was also just visible by direct
vision through the passenger window.

TRL 26 PPR 403



Figure 28: Field of vision of Fresnel lens partly impaired by external rear view
mirror on Renault test vehicle (right).

The above results suggest that positioning the Fresnel lens at the bottom of the window
would offer a field of vision closer to the side of the vehicle. There was minimal
difference between positioning the lens towards the front or rear of the window, although
as shown in Figure 28, the field of vision was partly impaired by the external rear view
mirror when positioned further forward.

As also indicated in Figure 28, some photographs of the Fresnel lens show reflections of
the vehicle and sky in the image. These images are accurate representations of what
was seen with the naked eye. The level of reflections changed throughout the tests
suggesting that the level of ambient light and the angle of the sun were having an effect
on the visibility through the lens.

Diagrams showing the ground plane field of vision through the Fresnel lens for each of
the ocular points and positions considered are provided in Appendices B-D. Figure 29
and Figure 30 shows examples of these diagrams for the Renault (vehicle 2).
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Figure 29: Ground plane field of vision through Fresnel lens from 5 percentile
driver’s ocular point — Renault (vehicle 2).
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Figure 30: Ground plane field of vision through Fresnel lens from 95" percentile
driver’s ocular point — Renault (vehicle 2).

4.2.2.1 Feasibility of permanently etching a Fresnel design into a window pane

A Fresnel lens is made from plastic and is attached to the inner surface of the passenger
window. One alternative to this might be to etch a Fresnel lens design into the window
pane itself. To make an initial assessment as to the feasibility of such an idea TRL
contacted Pilkington Automotive who were able to provide some background on the
manufacturing process of different automotive glass and were able to offer some initial
thoughts about the feasibility of this idea.

The majority of side windows on heavy goods vehicles are made from toughened glass.
Such glass is manufactured on a float line which is a continuous process whereby molten
glass is poured onto one end of a molten tin bath. The glass floats on the tin, and levels
out as it spreads along the bath, giving a smooth face to both sides. After the glass
cools it is cut to shape and given an edge finish. The glass is then re-heated to a plastic
state where it is shaped and then toughened by rapidly air cooling it.

This process leaves the glass very strong but under permanent stress. Figure 31 shows a
schematic of the stress profile in toughened glass. It can be seen that from the surface
of the glass approximately 20% of the thickness is under compression. This level of
compression falls to zero at approximately 20% of the glass thickness when it begins to
come under tension up to a peak at the centre of the glass.
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Figure 31: Schematic representation of the stress profile in toughened glass
(source: AZoM, 2008).

To etch a Fresnel design into the surface of toughened glass would erode the surface of
the glass and Pilkington Automotive suggested that, as a result, this would lower the
surface compression and the strength of the glass. A typical automotive window is 3mm
to 5mm thick and so it would only be necessary to erode 0.6mm to 1.0mm of glass
before the surface compression is removed completely.

In automotive applications laminated glass is typically used for front windscreens;
however Pilkington Automotive suggested that this type of glass may be more suitable
than toughened glass for including a Fresnel design.

Laminated glass is made up of two pieces of glass with a thin interlayer, typically of
polyvinyl butyral (PVB), sandwiched between them. The interlayer keeps the glass
bonded even when broken. For an automotive application, the thicknesses of the two
pieces of glass are approximately 2mm each and the interlayer is typically 0.8mm thick.

Pilkington Automotive said that the thickness of the glass is likely to be too small to
incorporate a Fresnel design. However, they considered that there may be potential for
the interlayer to be made thicker, and this layer could incorporate a Fresnel design.
Pilkington Automotive explained that for adhesion purposes the interlayer must be in
contact with the glass so it would be necessary to sandwich a Fresnel design in between
two interlayers.

Clearly this would add complexity to the manufacturing process and would also be likely
to increase the overall material costs of a window. Pilkington Automotive suggested that
a standard laminated window would typically cost three to four times as much as a
standard toughened glass window and, incorporating a Fresnel design into a laminated
window, could push the price up such that the laminated glass might cost five to six
times as much as a standard toughened glass window.

This initial investigation into the feasibility of permanently including a Fresnel design into
a window pane suggests that it might be possible although there are a number of
technical issues to resolve to ensure the strength of the glass is not compromised. It
also appears likely that such a design would add significant cost to the glass which,
given the relatively low cost of the current plastic Fresnel lens may not prove to be cost
beneficial.
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4.2.3 BDS Mirror system

The field of vision provided by the BDS mirror was assessed for vehicle 1 and vehicle 2
only. Firstly the mirror was angled downwards to try and include the ground at the front
of the Class V field of vision at the bottom of the mirror. Secondly, the mirror was re-
adjusted so that the rear of the Class IV field of vision was just visible at the top of the
mirror.

The fitting instructions for the mirror did not specify a particular location on the A-pillar
where the mirror should be mounted. However, a photograph in the instructions showed
the mirror positioned towards the top of the A-pillar. Therefore the mirror was mounted
in a similar position in both test vehicles (1 & 2) in which this device was used.

The Renault has a vertical grab handle that runs the entire height of the passenger
window. During installation of the BDS mirror it was found that the grab handle
prevented the BDS mirror from being angled down enough to see in front of the driver’s
ocular point. For the purpose of this study it was decided to remove the grab handle so
that a full range of adjustment was possible.

4.2.3.1 Test vehicle 1 - Iveco

In the Iveco it was not possible to see the front edge of the Class V (close proximity)
field of vision with the BDS mirror from the 5™ percentile ocular-point. The front edge of
the Class V ground plane was one metre ahead of the driver’s ocular point. For the 5%
percentile driver it was only possible to see the ground 0.5m ahead of the driver’s ocular
point (Figure 32 left).

For the 95 percentile driver it was possible to see closer to the front edge of the ground
plane, but again it was not possible to view the entire width of the required field of vision
(Figure 32 right).

2!
o

Figure 32: Estimated ground plane field of vision for BDS mirror (grey shaded
area) in Iveco for 5" (left) and 95" (right) drivers, with the mirror angled
down as far as possible.

-5.00

Figure 32 shows that the estimated ground plane field of vision is split into two areas.
This division was caused by the vertical window frame, separating the two panes of glass
in the passenger window.

The ground plane field of vision through each mirror was defined by using a series of
small orange cones as markers on the road surface to provide an outline of the field of
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vision. Appendix B defines the position of the markers (shown in Figure 32) and shows a
photograph of the field of view though the mirror.

By adjusting the angle of the mirror downwards to try and see the front edge of the
Class V ground plane, the overall size of the area covered by the mirror was
compromised. In fact the rearmost position that could be seen was only about 5m
behind the driver’s ocular point, whereas the rearmost position of the Class 1V field of
vision is 25m behind the driver’s ocular point and 15m to the side.

The second mirror position that was tested was with the mirror angled such that the
rearmost edge of the Class 1V field of vision was just visible at the top edge of the
mirror. This position gave a much larger field of vision. However, the vertical window
frame, separating the two panes of glass in the passenger window, was again visible in
the mirror and this resulted in a large blind-spot covering a substantial proportion of the
Class 1V field of vision, which the mirror was designed to see (Figure 33).
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Figure 33: Estimated ground plane field of vision and photograph for BDS
mirror (grey shaded area) in Iveco for 95" percentile driver.
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4.2.3.2 Test vehicle 2 - Renault

With the BDS mirror angled downwards as far as possible the ground plane was only
visible up to a distance of 0.3m in front of the driver’s ocular point, and similarly to the
Iveco, the field of vision only extended to a distance of approximately 5m behind the
driver’s ocular point (Figure 34).

-5.00 - -5.00 J

Figure 34: Estimated ground plane field of vision for BDS mirror (grey shaded
area) in Renault for 5™ (left) and 95" (right) drivers, with the mirror angled
down as far as possible.

When the mirror was adjusted so the rear edge of the Class IV field of vision was just
visible at the top edge of the mirror, then this again provided a much larger field of view.

In the Renault the passenger window was also made up of two panes of glass separated
by a horizontal window frame close to the top of the window. The BDS mirror was
positioned close to the top of the window to ensure that it did not impair the view
through the mandatory mirrors. However, this meant that the horizontal window frame,
separating the two panes of glass in the passenger window, was visible in the mirror and
this resulted in a blind spot approximately 8m to 10m to the side of the vehicle. Figure
35 shows an example of this from the ocular point of the 5™ percentile driver.
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Figure 35: Estimated ground plane field of vision (grey shaded area) and
photograph for BDS mirror in Renault for 5" percentile driver.

4.2.4 Dobli mirror

In addition to the two adjustments assessed with the BDS mirror, the Dobli was also
assessed in a third position with the mirror adjusted as per the manufacturers’
instructions described in section 3.4.4. The field of vision provided by the Dobli mirror
was assessed for vehicle 1 and vehicle 2 only.

The Dobli mirror is mounted on the outside of the vehicle; it is positioned at the base of
the windscreen on the passenger side and is viewed through the windscreen. For the
tests with the Renault it was necessary to move the tax disc holder from the bottom
corner of the windscreen because this was obstructing the view of the mirror. Figure 36
shows that the windscreen wiper also partly obstructed the view of the mirror, although
this was not sufficient to cause a large blind spot in this vehicle.

Figure 36: Windscreen wiper partly obstructing Dobli mirror on Renault test
vehicle.
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4.2.4.1 Test vehicle 1 - Iveco

A similar field of vision was achievable for both the 5™ and 95™ percentile drivers. With

the mirror angled downwards, it was possible to see the ground at the front edge of the
Class V ground plane, however similarly to the BDS mirror; the rearmost field of vision

was limited to approximately three metres behind the driver’s ocular point.

-5.00 - -5.00

Figure 37: Estimated ground plane field of vision for Dobli mirror (grey shaded
area) fitted to the Iveco for 5™ (left) and 95 (right) drivers, with the mirror
angled down as far as possible.

Figure 37 shows that the estimated ground plane field of vision is separated into two
areas. This is because the Class II external rear view mirror was visible in the Dobli
mirror, resulting in a blind spot.

The Dobli mirror, when angled towards the rear edge of the Class IV ground plane,
covered a similar amount of the required field of vision to when the mirror was adjusted
to have the horizon just visible (as per the manufacturers’ instructions). However, the
Class II external rear-view mirror on the vehicle did cause a large blind spot, as shown
in Figure 38.
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Figure 38: Estimated ground plane field of vision and photograph for Dobli
mirror (grey shaded area) fitted to the Iveco for 5 percentile driver.
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4.2.4.2 Test vehicle 2 - Renault

Adjusting the angle of the mirror downwards once again produced a small field of vision,
extending from 1m in front to 3.5m behind the driver’s ocular point.
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Figure 39: Estimated ground plane field of vision for Dobli mirror (grey shaded
area) fitted to the Renault for 5" (left) and 95" (right) drivers, with the mirror
angled down as far as possible.

With the mirror angled rearwards the Class II external rear-view mirror of the Renault
partly obstructed the field of vision of the Dobli mirror. In fact for the 95 percentile
driver it was not possible to see the rearmost edge of the Class IV ground plane, as
shown in Figure 40.
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Figure 40: Estimated ground plane field of vision (grey shaded area) and
photograph for Dobli mirror fitted to the Renault for 95 percentile driver.
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4.3 Visibility of passing road users

For each of the ocular points, the mandatory mirrors were adjusted to provide the
correct field of vision in relation to either Directive 71/127/EEC or 2003/97/EC,
depending on the test configuration. The view using the mirrors was limited by either
adding masking tape to the mirror or by angling the mirror inwards so that they provided
only the minimum field of vision for Directive 71/127/EEC.

For the tests where the mandatory mirrors met the minimum requirements of Directive
2003/97/EC, the masking was removed and the mirrors readjusted to provide at least
the minimum field of vision.

The Fresnel lens was positioned towards the rear edge at the bottom of the passenger
window. The Renault Magnum and DAF were tested with the Fresnel in place for all of
the test configurations and the results showed a consistent pattern of visibility for the
different ocular points and positions of the road users. For the Iveco, some
configurations were assessed without the Fresnel lens in place. However, by using the
available results, it was possible to estimate the coverage of the Fresnel lens for the
configurations where it was not tested.

4.3.1 Direct field of vision and mandatory mirrors

Individual photographs were analysed to identify if the passing road user could be seen
either directly through the passenger window and/or indirectly through one of the
mandatory mirrors. If the passing road user was visible in the mirror but could
potentially be missed if the driver only quickly scanned his mirrors this was considered to
be a ‘potential’ blind spot.

As described in section 3, measurements were taken from the ocular points of the 5%,
50" and 95 percentile drivers in the DAF (vehicle 3). Similar measurements were only
taken from the ocular points of the 5™ and 95 percentile drivers for the other two test
vehicles. Also, the DAF was the only test vehicle to be fitted with a Class VI (front)
mirror and the visibility from this mirror was noted and recorded in the spreadsheets
(Appendix E). To provide a like-for-like comparison, the following analysis only considers
the number of potential blind spots observed from the ocular points of the 5™ and 95"
percentile drivers in each vehicle excluding the view from the Class VI (front) mirror.

Figure 24 showed that from the DAF (vehicle 3) the driver could not see the ground as
close to the vehicle compared with the other two test vehicles. This is further illustrated
in Figure 41 below, where the roof of the passing Mondeo can only just be seen at the
bottom of the passenger side window. Figure 42 shows a photo in the same
configuration but taken from the Renault test vehicle. This shows that a greater
proportion of the passing car can be seen directly in the window.
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Figure 41: Direct visibility through passenger side window of DAF just shows
roof of Mondeo which is clearly visible in Fresnel lens (Photo ref: P2119081).

Figure 42: Direct visibility through passenger side window of Renault clearly
shows Mondeo (Photo ref: P8147639).

Overall, though, the subjective analysis of the photographs revealed that the Renault
had the most potential blind spots (182), followed by the Iveco (153) and the DAF
(153).

Table 5 shows the number of potential blind spots from each test vehicle, broken down
by the type of passing road user and the set-up of the mandatory external rear view
mirrors.

The field of vision using mandatory mirrors just meeting the requirements of Directive
71/127/EEC was substantially less than the field of vision provided by mandatory mirrors
meeting the requirements of Directive 2003/97/EC. Unsurprisingly, Table 5 shows that
on average, 62% of the potential blind spots were recorded when the external rear view
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mirrors of each test vehicle were set up to just meet Directive 71/127/EEC, compared
with the same vehicle using mirrors meeting the requirements of Directive 2003/97/EC.

For the large passenger car there were approximately twice as many potential blind
spots from the Renault compared with the Iveco and the DAF. This suggests that the
visibility from the Renault is poor in comparison to the other vehicles. However, the
number of potential blind spots for the other passing road users was reasonably similar
for each of the test vehicles and so it is unclear why there was such a large difference for
the large passenger car.

Table 5: Number of potential blind spots for each test vehicle from 5, 50" &
95" percentile ocular points.

Passing Iveco Renault DAF*

Road

User 71/127/EEC | 2003/97/EC | 71/127/EEC | 2003/97/EC | 71/127/EEC | 2003/97/EC
Large car 14 8 29 15 19 11
Small car 24 19 27 14 22 16

Cyclist 26 21 28 20 25 19
Pedestrian 22 19 29 20 26 15

86 67 113 69 92 61
Total
(56%) (44%) (62%) (38%) (60%) (40%)

Note: *- excludes visibility from Class VI (front) mirror

Table 6 shows the potential blind spots for the different ocular positions in each test
vehicle. The eye height for the 5™ percentile driver was 161mm below the eye height for
the 95" percentile driver.

Table 6: Number of potential blind spots by driver ocular point.

Passing Iveco Renault DAF*
Road
User 5th 95th 5th 95th 5th 95th
Large car 15 7 26 18 19 11
Small car 26 17 25 16 22 16
Cyclist 26 21 25 23 27 17
Pedestrian 22 19 26 23 24 17
89 64 102 80 92 61
Total
(58%) | (42%) (56%) (44%) (60%) (40%)

Note: *- excludes visibility from Class VI (front) mirror

Although the mirrors were adjusted for the two drivers to give a similar indirect field of
vision, the direct field of vision could not be changed and so this is likely to be the
reason that there were slightly more potential blind spots for the 5™ percentile driver eye
point compared with the 95" percentile driver. For example, Figure 43 and Figure 44
show a comparison between the visibility from the 5™ percentile eye height and the 95%
percentile eye height in the Renault. Figure 43 shows that, although the passing car is
clearly visible in the Fresnel lens, it is not directly visible through the passenger window
from the 5™ percentile eye height. The extra height of the 95™ percentile driver (Figure
44) does allow the vehicle to be visible through the window.
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Figure 43: Small passenger car not visible through direct field of vision from the
5" percentile driver of the Renault although it was clearly visible in the Fresnel
lens (Photo ref: P8147890).

Figure 44: Small passenger car directly visible through side window as viewed
from the 95" percentile driver of the Renault (Photo ref: P8§147852).

Table 7 shows that there were more potential blind spots when the passing road user
was positioned in the centre or far side of the adjacent lane. The figures shown in Table
7 are the total number of potential blind spots for all three ocular points and both
configurations of mandatory mirrors.

Specifically, it was found that about 14% of all potential blind spots were recorded when
the passing road user was at the near side of the adjacent lane, compared to 37% and
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49% of all potential blind spots when the passing road user was in the centre and far
side of the adjacent lane respectively.

Table 7: Number of potential blind spots by the lateral position of passing road

user.
Passing Iveco Renault DAF*
Road User
Lateral A B C A B C A B C
Position* *
Large car 1 10 11 10 17 17 2 13 15
Small car 10 17 16 5 16 20 5 14 19
Cyclist 6 16 25 5 21 22 6 17 21
Pedestrian 7 13 21 6 19 24 9 13 19
Total 24 56 73 26 73 83 22 57 74
(15%) | (37%) | (48%) | (14%) | (40%) | (46%) | (14%) | (37%) | (49%)

* Excludes visibility from Class VI (front) mirror

** As defined in Figure 19

Figure 45 shows the distribution of potential blind spots by the longitudinal position of
the passing road user. The graph includes data from all three test vehicles and shows
that that 72% of blind spots were recorded from one metre behind the driver’s eye-line
to three metres in front of it.

20% 19%
18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

15%

13%

12% 12%

Percentage of potential blind spots

Longitudinal position relative to drivers eye line (m)

Figure 45: Percentage of all potential blind spots by longitudinal position of the
passing road user.

The position of two metres in front of the driver’s eye-line had the largest number of
potential blind spots. In this position the passing road user was often hidden by the A-
pillar on the passenger side of the vehicle and, because the road user was ahead of the
front of the test vehicle, it was not visible in any of the rearward facing mirrors.

For example, in this position a cyclist at the closest edge of the adjacent lane could not
be seen from the Renault either directly through the window or by any of the mandatory
or supplementary mirrors (Figure 46).

TRL 40 PPR 403




Figure 46: Pedal cyclist in blind spot of Renault test vehicle (Photo ref:
P8147725).

The Renault used for this project was not required to be fitted with a Class VI (front)
mirror. However, if it was possible to equip the vehicle with a (correctly adjusted) Class
VI mirror, then the pedal cyclist would have been visible to the driver of the Renault and
so the blind spot would not have existed.

This is illustrated by the photograph in Figure 47, which was taken from the DAF test
vehicle from the 5™ percentile ocular point, and with the cyclist in the same position as
the above photo. It shows that the cyclist was clearly visible in the Class VI (front)
mirror.

Figure 47: Pedal cyclist visible in Class VI (front) mirror fitted to DAF test
vehicle (Photo ref: P2129721).

Another example was when the pedestrian was standing at the closest edge of the
adjacent lane and one metre ahead of the driver’s ocular point. The position he was in
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was a potential blind spot for both the Iveco and the Renault because he was below the
lower edge of the passenger side window.

Also, for the DAF, when the pedestrian was standing at the closest edge of the adjacent
lane and two metres ahead of the driver’s ocular point, it was only possible to see the
pedestrian using the Class VI (front) mirror (Figure 48).

Figure 48: Pedestrian only visible in Class VI (front) mirror on the DAF vehicle
when standing at the closest edge of the adjacent lane and two metres ahead
of the driver’s ocular point (Photo ref: P2129754).

As the pedestrian moved from the near edge of the adjacent lane to the centre of the
adjacent lane the Class VI mirror became less able to provide a clear view of the
pedestrian. Figure 49 shows a pedestrian standing at the centre of the adjacent lane and
two metres ahead of the drivers eye line (the same longitudinal position as the previous
photo). In this case, the pedestrian was only just visible in the Class VI mirror and it is
unlikely he would be easily seen by the driver if he wasn’t wearing the high-visibility
jacket. Although the pedestrian was less visible in the Class VI mirror, he did become
visible in the Fresnel lens.
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Figure 49: Pedestrian standing in the centre of the adjacent lane and two
metres ahead of the driver’'s ocular point (Photo ref: P2129698).

Additionally for the Iveco, when the pedestrian was in the middle of the adjacent lane
and positioned two metres in front of the driver’s ocular point, there was a potential
blind spot caused by the nearside A-pillar and the Dobli mirror (Figure 50). None of the

supplementary mirrors were able to cover this area because it was ahead of their
mounting positions.

Figure 50: Example of potential blind spot behind nearside A-pillar on Iveco
(Photo ref: P8017334).

4.3.1.1 Poorly adjusted close proximity mirror

Figure 51 shows that when the nearest edge of the passing vehicle is on the closest edge
of the adjacent lane (0.5m from the side of the HGV) it is just visible in a close proximity
mirror that just meets the minimum requirements of Directive 71/127/EEC.

Figure 51: Passing car positioned the closest edge of adjacent lane is just
visible in correctly adjusted close proximity mirror meeting Directive
71/127/EEC.

TRL 43 PPR 403



If this mirror were to be angled too far inwards then the vehicle would no longer be
visible, as shown in Figure 52. This could mean that even if the car was on the closest

edge of the adjacent lane it might not be visible to the driver.

Figure 52: Passing car positioned the closest edge of adjacent lane is not visible
in poorly adjusted close proximity mirror meeting Directive 71/127 /EEC.

A close proximity mirror meeting the requirement of 2003/97/EC has a larger field of
vision, so with the correct adjustment to this mirror a vehicle at the closest edge of the

adjacent lane would not be hidden from view (Figure 53).

Figure 53: Passing car visible in correctly adjusted close proximity mirror
meeting Directive 2003/97/EC.

However, when positioned in the centre of the adjacent lane, a passing vehicle is just
visible in the close proximity mirror (Figure 54), and so poorly adjusting a mirror just
meeting the requirements of Directive 2003/97/EC could mean that a vehicle in the
centre of the adjacent lane might not be visible to the driver of the HGV.
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Figure 54: Passing car positioned in the centre of adjacent lane is just visible in
correctly adjusted close proximity mirror meeting Directive 2003/97/EC.

4.3.2 Supplementary devices

For the cases where a potential blind spot was identified, the photographs were re -
assessed to see if a Fresnel lens, BDS mirror or Dobli mirror could eliminate the blind
spot by providing the driver with a view of the passing road user.

If the passing road user was clearly visible through either the Fresnel lens or in the BDS
or Dobli mirror then it was assumed that the device could definitely eliminate the blind
spot. This has been used to represent the lower limit of the estimated range.

However, if the passing road user was visible through either the Fresnel lens or in the
BDS or Dobli mirror, but there was chance that the driver of the HGV might miss the
other road user with just a quick glance, it was assumed that the device could possibly
eliminate the blind spot. The number of blind spots that could definitely have been
eliminated was added to the number of blind spots that could possibly have been
eliminated to give the upper limit of the estimated range.

4.3.2.1 Fresnel lens

The Fresnel lens was assessed on each of the three test vehicles. Table 8 shows the
estimated range of effectiveness of the Fresnel lens in eliminating the potential blind
spots identified alongside the vehicles. It can be seen that similar results were achieved
on all three test vehicles and the Fresnel lens was able to eliminate between 78% and
90% of potential blind spots.
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Table 8: Effectiveness of the Fresnel lens in eliminating potential blind spots.

Passing road user Large Small Pedal Pedestrian | Average
car car cyclist
Blind spot eliminated? Iveco
Definitely 22 (100%) 38 (88%) 37 (79%) 34 (83%) 86%
Possibly** 0 (100%) 0 (88%) 1 (81%) 1 (85%) 87%
No 0 (0%) 5 (12%) 9 (19%) 6 (15%)
Renault
Definitely 44 (100%) 38 (93%) 25 (56%) 32 (65%) 78%
Possibly** 0 (100%) 2 (98%) 7 (71%) 4 (73%) 85%
No 0 (0%) 1 (2%) 13 (29%) 13 (27%)
DAF*
Definitely 30 (100%) 38 (100%) 34 (77%) 28 (69%) 85%
Possibly** 0 (100%) 0 (100%) 6 (91%) 2 (73%) 90%
No 0 (0%) 0 (0%) 4 (9%) 11 (27%)

* Excludes visibility from Class VI (front) mirror
** Percentages on this row represent total of definitely + possibly eliminated

For the large passenger car, the subjective analysis determined that the Fresnel lens
could eliminate all of the potential blind spots identified when only the direct and indirect
field of vision using the mandatory mirrors were considered. For the small passenger car
the estimated effectiveness of the Fresnel lens was still high, but slightly lower than the
large passenger car. This might be because the position of the vehicles was taken in
reference to the font of the vehicle and so the smaller (and shorter) vehicle was not
visible in cases where the rear of the large car was only just visible in the lens, as

illustrated in Figure 55.

Figure 55: Example of large passenger car just visible in Fresnel lens (left),
whilst the small passenger is not visible in the Fresnel lens (right)
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4.3.2.2 BDS Mirror

The BDS mirror was assessed only on the Iveco and Renault test vehicles. This device
did not prove to be as effective as the Fresnel lens in covering the areas where there
were potential blind spots. Overall, the BDS mirror was able to cover between 37% and
75% of potential blind spots.

Table 9: Effectiveness of the BDS mirror in eliminating potential blind spots.

Passing road user Large Small Pedal Pedestrian | Average
car car cyclist
Blind spot eliminated? Iveco
Definitely 16 (73%) 22 (55%) 11 (23%) 6 (15%) 37%
Possibly* 4 (91%) 8 (75%) 19 (64%) 15 (51%) 67%
No 2 (9%) 10 (25%) 17 (36%) 20 (49%)
Renault
Definitely 35(80%) 26 (63%) 11 (23%) 10 (20%) 45%
Possibly* 9 (100%) 8 (83%) 22 (69%) 16 (53%) 75%
No 0 (0%) 7 (17%) 15 (31%) 23 (47%)

* Percentages on this row represent total of definitely + possibly eliminated

This device was most effective for the larger passing road users (e.g. a car) but was less
effective for a pedestrian or cyclist. This might be because a cyclist or pedestrian is
much smaller than either of the passenger cars and so it is easier for them to be missed
with a quick glance, especially if the window frame was partly/fully obstructing the view,
or if only part of the bicycle frame was in view, as shown in Figure 56.

Figure 56: Cyclist and pedestrian partly hidden by the window frame visible in
the BDS mirror.
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4.3.2.3 Dobli Mirror

The Dobli mirror was also assessed only on the Iveco and Renault test vehicles. It
showed a similar level of performance to the BDS mirror and was able to provide
coverage for 43% to 76% of the potential blind spots identified.

Table 10: Effectiveness of the Dobli mirror in eliminating potential blind spots.

Passing road user Large Small Pedal Pedestrian | Average
car car cyclist
Blind spot eliminated? Iveco
Definitely 16 (73%) 22 (55%) 16 (34%) 11 (27%) 43%
Possibly* 4 (91%) 10 (80%) 13 (62%) 13 (59%) 70%
No 2 (9%) 8 (20%) 18 (38%) 17 (41%)
Renault
Definitely 38 (86%) 26 (63%) 23 (48%) 20 (41%) 59%
Possibly* 6 (100%) 7 (80%) 11 (71%) 7 (55%) 76%
No 0 (0%) 8 (20%) 14 (29%) 22 (45%)

* Percentages on this row represent total of definitely + possibly eliminated

Like the BDS mirror there were also occasions when the visibility of a cyclist of
pedestrian was partly obstructed. Unlike the BDS mirror (which was mounted inside the
cab), the Dobli mirror was mounted ahead of the vehicle and viewed through the
windscreen. Therefore, for this device, the obstruction was caused by the external rear
view mirrors, as shown in Figure 57.

Figure 57: Cyclist and pedestrian partly hidden by the external rear view mirror
visible in the Dobli mirror.

Appendix D includes a series of tables which specify all the test configurations and
indicate if the road user was visible in each of the mirrors, the Fresnel lens and/or the
window. The spreadsheet also provides references to individual photographs.
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5 Discussion

5.1 Direct field of vision

The comparison of the direct field of vision from each of the three test vehicles (Figure
24) showed that from the DAF (vehicle 3) the driver could not see the ground as close to
the vehicle compared with the other two test vehicles. In the DAF the driver sits lower
down, in relation to the window, compared with the Renault. This allows the driver of the
Renault to look through the passenger side window at a steeper angle (Figure 58) thus
seeing the ground closer to the side of the vehicle.

Front view

Figure 58: Effect of relative height of ocular point and window height on ground
plane field of vision.

The height of the ocular points, relative to the lower edge of the passenger side window,
was similar in the Iveco and the DAF. However, the Iveco was not as wide as the DAF
which again meant that the driver could look through the side window at a steeper
angle. The shorter distance to the passenger side of the vehicle has been represented in
Figure 59 by moving the eye-point to the right.

Front view

Figure 59: Effect of height and width of vehicle on ground plane field of vision.

The comparison of the three test vehicles also showed a difference in how far rearwards
the driver could see using the direct field of vision in each vehicle. For both the Iveco
and the Renault it was possible to see the ground plane a short distance behind the
driver’s eye line, whereas in the DAF the ground could only be seen from just in front of
the driver’s eye line. This is caused by the relative longitudinal position of the driver’s
ocular point and the rear edge of the passenger side window.

The effect of the for/aft position of the driver is further illustrated when the longitudinal
position of the seat is adjusted. Figure 60 shows the calculated ground plane field of
vision for a 50" percentile driver in the Iveco (vehicle 1) with the seat adjusted to the,
foremost, middle and rearmost longitudinal position.
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Figure 60: Direct field of vision — ground plane for different seat positions in the
Iveco (vehicle 1). (foremost (left), middle (centre), rearmost (right))

The direct field of vision calculated earlier in the report, was in relation to the ground
plane that was visible to the driver of the HGV. However, as shown by the photographs
of the passing road users, objects can be seen directly when they are much closer to the
vehicle. For example, an object 1.2m" tall could be seen about 2.94m away from the
side of the Iveco, 4.67m away from the Renault and 4.89m from the DAF (Figure 61).

. Ground plane I:l 1.2m above ground

Figure 61: Comparison of direct field of vision at ground plane and 1.2m above
ground plane for Iveco (left), Renault (centre) and DAF (right) test vehicles.

* As per Annex III, para.5.6.2 of Directive 2003/97/EC
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5.2 Indirect field of vision

5.2.1 Mandatory mirrors

The analysis of the field of vision though the mandatory mirrors showed there was the
same number of potential blind spots around the Renault and DAF, both of which had

slightly fewer potential blind spots compared with the Iveco. Because the DAF was the
only test vehicle fitted with a class VI mirror and to provide a like-for-like comparison,
the visibility of the passing road users in the Class VI mirror was not considered in the
analysis described in section 4.3.1.

If the Class VI mirror had been included in the analysis then the number of potential
blind posts would have been reduced for the DAF, as shown in Table 11. This shows that
the reduction is potential blind spots was greater for the passenger cars, with little
difference for either of the vulnerable road users.

Table 11: Effect of including Class VI (front) mirror from estimation of potential
blind spots alongside the DAF test vehicle in 2003/97 /EC configuration.

Passing DAF

Road

User Excluding Including

Class V1 Class VI

Large car 11 5
Small car 16 9

Cyclist 19 17
Pedestrian 15 13

522 Supplementary devices

Both the BDS and Dobli mirrors are approved to 2003/97/EC as separate technical units.
This indicates that they have a lens with a radius of curvature which is capable of
providing the field of view required by that Directive for a Class IV or Class V mirror.
However, the test results showed that having the correct adjustment of these mirrors
was critical in maximising the field of vision they could provide. For example, adjusting
the angle of the BDS or Dobli mirror downwards to see the front edge of the ground
plane for the Class V mirror meant that the overall field of vision was quite small.
However, a larger field of vision could be achieved when the BDS and Dobli mirrors were
angled upwards such that the rear edge of the Class 1V field of vision was visible in the
top part of the mirror.

In between taking measurements on the Iveco with the mandatory mirrors meeting the
requirements of Directive 71/127/EEC and taking similar measurements with the
mandatory mirrors meeting the requirements of Directive 2003/97/EC, some
adjustments were made to the BDS and Dobli mirrors to try and maximise the field of
vision they provided. As a result, the spreadsheets in Appendix D show some differences
between the areas in which the passing road users can be seen from the Iveco. These
are genuine differences and are further evidence to show how small changes to the
alignment of the BDS and Dobli mirrors can affect the field of vision they provide.

Also, without markings on the ground to define the required field of vision, it is possible
that it could be quite difficult for a driver, on his own, to ensure that he has correctly
adjusted the mirror.

The ground planes were measured with the BDS and Dobli mirrors in the following
positions:
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e The mirror angled down so the front edge of the Class V field of vision was visible
in the mirror;

e The mirror angled away so the rear edge of the Class 1V field of vision was visible
in the mirror; and

e The mirror adjusted as per the manufacturer’s instructions (Dobli mirror only)

From the 5" and 95" percentile ocular points the BDS and Dobli mirrors were not able to
achieve the reduced field of vision requirements of Directive 2007/38/EC; namely 95%
of the ground plane field of vision for a Class IV mirror and 85% of the ground plane
field of vision for a Class V mirror.

In some cases the Class 1V field of vision from the BDS and Dobli mirrors was obstructed
by the window frame and/or the external rear-view mirrors on the vehicle which reduced
the size of the ground plane visible through the mirrors. The level of such obstructions
will vary from vehicle to vehicle and so the performance of the additional mirrors is also
dependent upon the features of the vehicle to which they are fitted and where on the
vehicle they are fixed. No attempt was made to change the mounting position of the
devices, or to consider different adjustments to the face of the mirror to improve the
field of view they offered. It is possible that such changes could improve the field of
vision, but it is equally possible that different blind spots could be created by the
features of the vehicle (e.g. window frames and/or external mirrors).

The ground plane field of vision for a Class V mirror meeting the requirements of
Directive 2003/97/EC extends one metre ahead of the driver’s ocular point. With the
Dobli mirror angled to see the Class IV ground plane (25m back and 15m to the side of
the vehicle), it was often not possible to see the foremost edge of the Class V ground
plane illustrating that it could not meet the requirements of Directive 2007/38/EC for
either test vehicle.

Whereas the Dobli mirror is mounted in front of the vehicle, the BDS mirror was
mounted on the A pillar inside the cab. Therefore, with the mirror facing rearwards, it
was impossible for the mirror to provide coverage of the front edge of the Class V
ground plane which was ahead of its mounting position.

The Fresnel lens was able to provide good coverage of the area to the passenger side of
the vehicle. The ground plane visible through the lens was measured with the lens in
three different positions on the window. These tests showed that it was preferable to
position the lens at the bottom of the passenger window because it was possible to see
the ground closer to the vehicle than if the lens was positioned at the top of the window.

The fore/aft positioning of the Fresnel lens was also considered and the results showed
minimal difference between placing the lens at the front of the window compared with
placing it at the rear of the window. It was noted that, when the lens was positioned
towards the front of the passenger window, the external rear-view mirrors of the vehicle
partly obstructed the view. As before, the magnitude of such an obstruction is dependent
upon the vehicle to which the lens is fitted.

An initial investigation regarding the feasibility of etching the Fresnel lens design into the
passenger window pane revealed that the strength of the toughened glass used in side
windows would be compromised by adding this feature. It was identified that it would be
easier to include the Fresnel lens design into a window using laminated glass, although it
was estimated that this could raise the cost of the window by up to six times that of a
current toughened glass window.
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5.3 Visibility of passing road users

An area from five metres behind the driver’s eye-line to five metres in front of the
driver’s eye-line was assessed for the adjacent lane using the following road users:

e A large passenger car;
e A small passenger car;
e A pedal cyclist; and

e A pedestrian.

For each of the three test vehicles, the visibility of each passing road user was measured
for 11 longitudinal positions and three lateral positions using 5" and 95 percentile

ocular points and with the external rear view mirrors meeting the requirements of either
Directive 71/127/EEC or Directive 2003/97/EC. This gave a total of 1056 measurements.

For each longitudinal and lateral position a photograph of the passenger window and the
nearside mirrors was taken. The photographs were taken with both the test vehicle and
the passing road user stationary on the TRL research Track. This provided a safe and
consistent environment in which to assess the visibility of the passing road user.

It is recognised that in reality an HGV driver would only briefly scan their mirrors whilst
also concentrating on the other actions of driving. It is also likely that the cab would be
moving or shaking as a result of the natural disturbances from the road and the
movement of the vehicle. Therefore the subjective assessment procedure involved
quickly scanning each photograph individually to identify if the passing road user could
be seen through the window and/or in one or more of the mandatory mirrors.

A total of 471 potential blind spots were identified when only the direct field of vision
through the window and the indirect field of vision through the mandatory mirrors were
considered for the three test vehicles. For all three test vehicles there were more
potential blind spots identified when looking from the ocular point of the 5% percentile
driver. Although the mirrors were adjusted for the different ocular points to give a
similar indirect field of vision, the positions of the windows are fixed and so the direct
field of vision cannot be changed. This could explain why there were slightly more
potential blind spots from the 5" percentile driver. This also supports the earlier
suggestion that the relative height of the driver’s eye to the lower edge of the side
window is an important factor in the visibility of a passing vehicle.

The mandatory mirrors meeting the requirements of Directive 2003/97/EC did offer an
improved field of vision over the mirrors that just met the requirements of Directive
71/127/EEC, eliminating about a third of the potential blind spots identified when the
test vehicles were configured to the older Directive.

Where a potential blind spot was identified, the individual photographs were re-analysed
to see if the supplementary devices could provide the driver with a view of the passing
vehicle.

All three devices tested (Fresnel lens, BDS mirror and Dobli mirror) offered additional
benefits to the mandatory mirrors and eliminated some of the potential blind spots. It
was estimated that, for the test vehicles and ocular points used in this study, the Fresnel
lens could eliminate 78%" to 90%* of the blind spots, the BDS mirror 37%? to 75%" of
blind spots and the Dobli mirror between 43%" and 76%" of the blind spots.

For the pedal cyclist there was one position where, from the ocular point in the Renault,
a complete blind spot was identified. In this instance the cyclist was positioned on the
closest edge of the adjacent lane and the front wheel of the bike was two metres ahead
of the driver’s eye-line. In this position the cyclist’'s head was approximately one metre
ahead of the driver’s eye-line. Also, when the pedestrian was one metre ahead of the

8 These Percentages represent total of definitely eliminated
* These Percentages represent total of definitely + possibly eliminated
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driver’s ocular point he was hidden from view by the A pillar. The test vehicles were not
required to be fitted with a Class VI (front) mirror but, were it possible to install such a
mirror, these blind spots may not have existed.

The correct adjustment of the mandatory mirrors is also important in ensuring that the
driver has the best possible field of vision. In particular it was found that by incorrectly
adjusting a close proximity mirror which just meets the minimum requirement of
Directive 71/127/EEC a passing car, positioned on the closest edge of the adjacent lane,
might not be visible to the driver of the HGV. Similarly by incorrectly adjusting a Class V
mirror meeting the minimum requirement of Directive 2003/97/EC; it was found that a
passing car, positioned at the centre of the adjacent lane might not be visible to the
driver of the HGV.
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10.

Conclusions

. The size and shape of the passenger side window and the relative position of the

driver’s ocular point has a noticeable effect on the extent of the ground plane
field of vision available to the driver of the HGV.

For the 5™ and 95 percentile ocular points, the subjective analysis of the passing
road users revealed that there were a total of 471 potential blind spots alongside
the three test vehicles; 153 for the Iveco, 182 for the Renault and 136 for the
DAF.

The mandatory mirrors meeting the requirements of Directive 2003/97/EC did
offer an improved field of vision over the mandatory mirrors which just met the
requirements of Directive 71/127/EEC, and they eliminated about a third of the
potential blind spots identified when the test vehicles were configured with the
older mirrors.

All three supplementary devices tested (Fresnel lens, BDS mirror and Dobli
mirror) offered additional benefits to the mandatory mirrors and eliminated some
of the potential blind spots. It was estimated that, for the test vehicles and ocular
points used in this study, the Fresnel lens could eliminate 78%" to 90%* of the
blind spots, the BDS mirror, 37%" to 75%" of blind spots and the Dobli mirror,
43%" to 76%" of the blind spots.

The Fresnel lens was able to provide good coverage of the area to the passenger
side of the vehicle, although the view through the lens was sometimes obscured
by glare from the sun. The optimum position on the window was determined to
be at the bottom of the window. The lens offered a marginally better field of
vision when positioned towards the rear of the window

An initial investigation into the feasibility of etching the Fresnel lens design into
the window pane itself revealed that, for toughened glass, the strength of the
window could be compromised. Including the design in a window made from
laminated glass might be possible but is likely to substantially increase the cost.

Both the BDS and Dobli mirrors are approved to 2003/97/EC as separate
technical units. This indicates that they have a lens with a radius of curvature
which is capable of providing the field of view required by that Directive for a
Class IV or Class V mirror. However, the test results showed that having the
correct adjustment of these mirrors was critical in maximising the field of vision
they could provide. Also, without markings on the ground to define the required
field of vision, it is possible that it could be quite difficult for a driver, on his own,
to ensure that he has correctly adjusted the mirror.

The field of vision of the supplementary mirrors was, in some cases obstructed by
the window frame and/or the external rear-view mirrors. This suggests that the
performance of the mirrors is also dependant on the vehicle to which they are
fitted.

From the 5 and 95 percentile ocular points that were used in both test vehicles
the BDS and Dobli mirrors were not able to achieve the field of vision
requirements of Directive 2007/38/EC.

There were test conditions where the pedal cyclist and pedestrian were positioned
at the closest edge of the adjacent lane and one metre in front of the driver’s
ocular point. For these conditions, none of the supplementary devices were able
to eliminate a blind spot. Although not required for either of the first two test
vehicles (Iveco and Renault), the results from the third test vehicle (DAF) showed
that, if it were possible to install a Class VI (front) mirror, some of these blind
spots may not have existed.
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11. By taking a Class V (close proximity) mirror which provides a field of view
meeting the minimum requirement of Directive 71/127/EEC and adjusting it
inwards so that the side of the vehicle it is fitted to can be seen, it was found that
a passing car, positioned on the closest edge of the adjacent lane might not be
visible to the driver.

12. Similarly by incorrectly adjusting a Class V (close proximity) mirror which
provides a field of view meeting the minimum requirement of Directive
2003/97/EC, it was found that a passing car, positioned at the centre or far side
of the adjacent lane might not be visible to the driver of the HGV.
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Appendix A Calculation of driver’s ocular point

The ocular heights representative of a 5™, 50", and 95 percentile drivers were
calculated using anthropometric data from ‘Adultdata’, the 1998 Handbook of Adult
Anthropometric and Strength Measurements published by the Department of Trade and
Industry.

The standing height of a 5™ percentile female is 1.51m (4’11”), and the standing height
of a 95™ percentile male is 1.87m (6'1"). The 5" percentile female and 95™ percentile
male were chosen to represent the upper and lower extremes of the likely driver eye
height, and the height of the 50" percentile driver was calculated as the mean of these
two extremes, specifically 169cm (5'6").

Driver size Eye height -
sitting (mm)
5™ percentile 688
50" percentile 776
95" percentile 864

Figure 62: Eye height (sitting). Source: Table 31 - Adultdata

Driver size Height of
prominent neck
vertebra - sitting
(mm)
5% percentile 577
50" percentile 658
95" percentile 739

Figure 63: Height of prominent neck vertebra (C7) (sitting). Source: Table 51 -
Adultdata

Using the above values, the height from the prominent neck vertebra to the eyes of the
driver can be calculated using the following equation: h; = h;-h,
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Driver size h; (mm) h; (mm) hz (mm)

5™ percentile 688 577 111
50" percentile 776 658 118
95" percentile 864 739 125

The driver’s seat in each test vehicle was set to its mid-height position and mid-position
fore and aft with a seat back angle of 25°.

To account for a seat back angle of 25°, the posture was adjusted so that up to the

height up to the prominent neck vertebra was angled back by 25°, and above this height
remained vertical.

A
25°
P
hy hy
_Vv -

o—

On this basis the height of the driver’s ocular point (above the surface of the drivers
seat) was calculated as h; + h3, where: hy = h, x Sin (25).

Driver size Height above surface
of drivers seat (mm)

5™ percentile 634
50" percentile 715
95™" percentile 795
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Appendix B Field of vision diagrams - test vehicle 1

B.1 Direct and indirect field of vision

30.00
V1 — Iveco — Direct and indirect field of vision. 1

I:l 5% Percentile
. 50" Percentile 25.00 -

. 95" Percentile

20.00, -

Class Il
Class IV

Class V

T T R 15.00 -
o --‘

T e
Dl | -

-30.00 -25.00 -20.00 -15.00

-5.00 -
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B.2 Dobli Mirror - 5" Percentile Driver - Mirror angled towards the front
edge of Class V Field of Vision

4 o

) 2

1

————_———————————6———

()}

|
e

e ________2

Location Longitudinal Lateral
ID Position Position
Ref 0.0 0.0

1 0.0 1.2
2 1.0 2.0
3 -1.7 4.4
4 -2.5 3.6
5 -2.5 2.2
6 -1.8 1.4
7 -1.3 2.7
8 0.0 2.0
Legend
e) Reference Point
® Orange cones
Approximate ground plane visible in
mirror
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B.3 Dobli Mirror - 5" Percentile Driver - Mirror angled towards the rear
edge of Class IV Field of Vision

7 ° A 6
8. .14
5
(6]
4
. - - a3
9
10 °

Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 0.2 1.4
2 0.2 2.2
3 -0.8 3.9
4 -1.5 4.5
5 -4.7 7.8
6 -10.0 15.0
7 -25.0 15.0
8 -25.0 12.5
9 -10.5 3.7
10 -6.5 2.5
11 -1.8 1.3
12 -1.8 2.0
13 -3.0 2.5
14 -15.0 12.5

Legend

Reference Point

Orange cones

Approximate ground plane visible in
Q mirror
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B.4 Dobli Mirror - 5" Percentile Driver - Mirror angled as per
instructions (with horizon in upper section of mirror)

5 e 4
6 o °
12
@
7
3
e/ 10 ( 2
(]
8 9e 1
Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 -0.6 1.1
2 -0.5 2.0
3 -1.5 4.5
4 -10.0 15.0
5 -25.0 15.0
6 -25.0 12.5
7 -10.5 3.7
8 -6.5 2.5
9 -1.8 1.3
10 -1.8 2.0
11 -3.0 2.5
12 -15.0 12.5
Legend
[0) Reference Point
® Orange cones
Approximate ground plane visible in
Q mirror
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B.5 BDS Mirror - 5'" Percentile Driver - Mirror angled downwards as far
as possible

4
Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 0.5 1.5
2 0.0 2.0
3 -2.1 9.7
4 -3.5 2.9
5 -1.6 1.7
6 -1.5 4.5
Legend
o) Reference Point
® Orange cones
Approximate ground plane visible in
Q mirror
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B.6 BDS Mirror - 5" Percentile Driver - Mirror angled towards the rear
edge of Class IV Field of Vision

Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 -0.5 1.2
2 -0.3 2.0
3 -1.5 6.0
4 -5.9 16.5
5 -8.7 21.0
6 -25.0 15.0
7 -25.0 12.5
8 -12.1 5.8
9 -6.6 3.1
10 -3.5 1.5
11 -1.8 1.0
12 -1.8 2.0
13 -6.8 13.1
14 -10.0 15.0
15 -1.50 12.5

Legend

Reference Point

Orange cones

Approximate ground plane visible in
Q mirror
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B.7 Dobli Mirror - 95" Percentile Driver - Mirror angled towards the
front edge of Class V Field of Vision

Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 1.0 1.2
2 1.0 2.0
3 0.0 2.9
4 -1.3 3.5
5 -3.0 2.5
6 -1.8 1.3
7 0.0 1.2
Legend
0) Reference Point
® Orange cones
Approximate ground plane visible in
Q mirror
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B.8 Dobli Mirror - 95" Percentile Driver - Mirror angled towards the rear
edge of Class IV Field of Vision

Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 0.0 1.2
2 0.0 2.0
3 -1.5 4.5
4 -5.9 8.7
5 -11.5 13.6
6 -25.0 15.0
7 -25.0 12.5
8 -7.3 2.7
9 -3.0 2.5
10 -1.8 2.0
11 -1.8 1.3
Legend
0] Reference Point
® Orange cones

Approximate ground plane visible in
Q mirror
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B.9 Dobli Mirror - 5" Percentile Driver - Mirror angled as per
instructions (with horizon in upper section of mirror)

Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 -0.5 1.2
2 -0.3 2.0
3 -1.5 4.5
4 -10.0 15.0
5 -25.0 15.0
6 -25.0 12.5
7 -10.3 3.7
8 -3.0 2.5
9 -1.8 2.0
10 -1.8 1.2
Legend
[0) Reference Point
® Orange cones

Approximate ground plane visible in
Q mirror
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B.10BDS Mirror - 95" Percentile Driver - Mirror angled downwards as
far as possible

Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 0.9 1.7
2 0.4 4.5
3 -0.4 49
4 -2.0 7.1
5 -2.9 4.0
6 -3.0 2.3
7 -1.6 1.6
8 0.0 1.2
9 0.0 2.0
10 -1.8 2.0
11 -1.5 4.5
Legend
0) Reference Point
® Orange cones
Approximate ground plane visible in
Q mirror
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B.11BDS Mirror - 95" Percentile Driver - Mirror angled towards the rear
edge of Class IV Field of Vision

Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 -0.4 2.0
2 0.2 3.6
3 -1.5 4.5
4 -6.0 12.5
5 -10.0 15.0
6 -25.0 15.0
7 -25.0 12.5
8 -15.0 12.5
9 -17.5 7.4
10 -6.7 2.8
11 -3.0 2.5
12 -1.8 2.0
13 -1.5 1.2
14 -0.7 1.2

Legend

Reference Point

Orange cones

Approximate ground plane visible in
Q mirror
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B.12Fresnel Lens - 5" Percentile Driver — Lens mounted in the lower left
corner of the passenger window

Location ID | Longitudinal Lateral
Position Position

Ref 0.0 0.0

1 2.0 1.9

2 20.0 25.8

3 -17.0 25.8

4 -1.5 1.9

Legend

Reference Point
Orange cones

Approximate ground plane visible in
mirror
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B.13Fresnel Lens - 5" Percentile Driver - Lens mounted in the lower
right corner of the passenger window

Location ID | Longitudinal Lateral
Position Position

Ref 0.0 0.0

1 1.5 1.9

2 15.0 25.8

3 -13.0 25.8

4 -1.6 1.9

Legend

Reference Point
Orange cones

Approximate ground plane visible in
mirror
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B.14Fresnel Lens - 5" Percentile Driver - Lens mounted at the top of
the passenger window

Location ID | Longitudinal Lateral Legend
Position Position
Ref 0.0 0.0 0] Reference Point

1 2.5 2.6

2 15.0 25.8 @  Orange cones

3 -13.0 25.8

4 -2.0 2.6 Approximate ground plane visible in

Q mirror
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B.15Fresnel Lens - 95" Percentile Driver - Lens mounted in the lower
left corner of the passenger window

Location ID | Longitudinal Lateral Legend
Position Position
Ref 0.0 0.0 @  Reference Point

1 1.6 1.5

2 7.9 12.2 P Orange cones

3 -9.6 13.8

4 -1.0 1.5 Approximate ground plane visible in

Q mirror
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B.16Fresnel Lens - 95" Percentile Driver - Lens mounted in the lower
right corner of the passenger window

Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 1.8 1.3
2 6.5 10.5
3 -1.8 1.3
4 -7.3 14.0

Legend
@)
()]

@

Reference Point
Orange cones

Approximate ground plane visible in
mirror
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B.17Fresnel Lens — 95" Percentile Driver - Lens mounted at the top of
the passenger window

Location ID | Longitudinal Lateral Legsend
Position Position
Ref 0.0 0.0 @  Reference Point

1 2.5 2.3

2 15.0 25.8 ® Orange cones

3 -13.0 25.8

4 -1.7 2.3 Approximate ground plane visible in

mirror
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Appendix C Field of vision diagrams - test vehicle 2

C.1 Direct and indirect field of vision

ouU.0U
V2 — Renault — Direct and indirect field of vision.

I:I 5% Percentile 25.00 -
. 50t Percentile ]
. 95t Percentile

g 9 20.00 -

[N 1

83

= =1

~ 8
|:|. Class Il g
I:‘. Class IV 15.00 -
I:H:I Class V

-30.00 -25.00 -20.00 -15.00 5.00 10.00

-5.00 -
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C.2 Dobli Mirror - 5" Percentile Driver - Mirror angled towards the front
edge of Class V Field of Vision

Location Longitudinal Lateral
ID Position Position
Ref 0.0 0.0

1 0.0 1.2
2 1.0 2.2
3 -0.3 4.2
4 -2.0 59
5 -3.7 6.3
6 -3.6 33
7 -1.8 2.0
Legend

1e) Reference Point
P Orange cones

Approximate ground plane visible in
mirror
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C.3 Dobli Mirror - 5" Percentile Driver - Mirror angled towards the rear
edge of Class IV Field of Vision

Location Longitudinal Lateral
1D Position Position
Ref 0.0 0.0

1 -0.2 1.2
2 -0.2 2.2
3 -1.5 4.5
4 -10.0 15.0
5 -15.0 12.5
6 -25.0 15.0
7 -25.0 12.5
8 -7.9 34
9 -3.4 1.7
10 -1.2 1.1
Legend
10} Reference Point
P Orange cones
Approximate ground plane visible in
mirror
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C.4 Dobli Mirror - 5" Percentile Driver - Mirror angled as per
instructions (with horizon in upper section of mirror)

Location Longitudinal Lateral
ID Position Position
Ref 0.0 0.0

1 -0.7 1.1
2 -0.6 2.1
3 -1.5 4.5
4 -10.0 15.0
5 -15.0 12.5
6 -25.0 15.0
7 -25.0 12.5
8 -8.9 3.8
9 -1.8 1.2
10 -1.7 1.1
Legend
[0) Reference Point
® Orange cones
Approximate ground plane visible in
<:::i> mirror
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C.5 BDS Mirror - 5" Percentile Driver - Mirror angled downwards as far
as possible

Location Longitudinal Lateral
ID Position Position
Ref 0.0 0.0

1 0.3 1.1
2 0.2 2.2
3 -1.9 3.8
4 -3.5 43
5 -5.3 4.1
6 -4.8 1.3
7 -1.8 0.9
8 -1.3 0.8
Legend
[0) Reference Point
® Orange cones

Approximate ground plane visible in
Q mirror
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C.6 BDS Mirror - 5" Percentile Driver - Mirror angled towards the rear
edge of Class IV Field of Vision

11 4

Location Longitudinal Lateral
ID Position Position
Ref 0.0 0.0

1 -0.9 1.3
2 -0.8 2.2
3 -0.5 4.2
4 -1.7 5.5
5 -3.4 7.1
6 -9.1 13.9
7 -10.0 15.0
8 -15.0 12.5
9 -25.0 15.0
10 -25.0 12.5
11 -10.8 3.9
12 -1.8 1.3
13 -1.1 1.2
Legend
@  Reference Point
P Orange cones
Approximate ground plane visible in
Q mirror
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C.7 Dobli Mirror - 95" Percentile Driver - Mirror angled towards the
front edge of Class V Field of Vision

Location Longitudinal Lateral
ID Position Position
Ref 0.0 0.0

1 0.7 1.4
2 0.9 2.2
3 0.0 34
4 -1.8 4.5
5 -2.0 2.2
6 0.0 1.3
Legend
0] Reference Point
® Orange cones
Approximate ground plane visible in
Q mirror
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C.8 Dobli Mirror - 95" Percentile Driver - Mirror angled towards the rear
edge of Class IV Field of Vision

Location Longitudinal Lateral
ID Position Position
Ref 0.0 0.0

1 0.0 1.4
2 -0.2 2.2
3 -1.5 5.2
4 -10.0 15.0
5 -15.0 12.5
6 -25.0 15.0
7 -25.0 12.5
8 -8.8 7.7
9 -8.5 4.1
10 -3.5 2.2
11 -1.2 1.3
Legend
[0) Reference Point
® Orange cones
Approximate ground plane visible in
Q mirror
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C.9 Dobli Mirror - 95" Percentile Driver - Mirror angled as per
instructions (with horizon in upper section of mirror)

Location Longitudinal Lateral
1D Position Position
Ref 0.0 0.0

1 -0.6 1.4
2 -0.3 24
3 -1.5 5.2
4 -10.0 15.0
5 -15.0 12.5
6 -25.0 15.0
7 -25.0 12.5
8 -8.8 7.7
9 -8.5 4.1
10 -3.5 2.2
11 -1.2 1.3
Legend
®) Reference Point
® Orange cones

Approximate ground plane visible in
Q mirror
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C.10BDS Mirror - 95" Percentile Driver - Mirror angled downwards as
far as possible

Location Longitudinal Lateral
Position Position

0.0 0.0

0.0 1.1

0.0 1.6

-2.3 54

-5.3 4.2

-4.6 1.9

-1.2 1.1

Reference Point
Orange cones

Approximate ground plane visible in
mirror
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C.11BDS Mirror - 95" Percentile Driver - Mirror angled towards the rear
edge of Class IV Field of Vision

Location Longitudinal Lateral
ID Position Position
Ref 0.0 0.0

1 -1.0 1.1
2 -0.8 2.2
3 -0.6 3.9
4 -1.8 4.5
5 -4.2 6.7
6 -10.0 15.0
7 -15.0 12.5
8 -25.0 15.0
9 -25.0 12.5
10 -13.6 3.9
11 -3.4 1.3
12 -1.8 0.9
Legend

e} Reference Point

Orange cones

Approximate ground plane visible in
mirror
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C.12Fresnel Lens - 5'" Percentile Driver — Lens mounted in the lower left
corner of the passenger window

Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 1.5 1.5
2 9.0 11.5
3 -9.5 11.5
4 1.4 1.5

Reference Point
Orange cones

Approximate ground plane visible in
mirror
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C.13Fresnel Lens - 5'" Percentile Driver — Lens mounted in the lower
right corner of the passenger window

Location ID | Longitudinal Lateral
Position Position
Ref 0.0 0.0
1 2.4 1.5
2 2.2 2.2
3 3.2 3.2
4 6.5 11.8
5 -6.2 11.8
6 -0.9 1.5

Legend

Reference Point
Orange cones

Approximate ground plane visible in
mirror
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C.14Fresnel Lens - 5" Percentile Driver - Lens mounted at the top of
the passenger window

Location ID | Longitudinal

— Lat.eral Legend
Position Position

Ref 0.0 0.0 ©  Reference Point

1 2.0 2.2

2 9.5 11.8 Orange cones

3 1.7 2.6 @

4 -7.3 11.8 Approximate ground plane visible in

mirror
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C.15Fresnel Lens - 95 Percentile Driver - Lens mounted in the lower
left corner of the passenger window

Location ID | Longitudinal Lateral Legsend
Position Position
Ref 0.0 0.0 @  Reference Point

1 1.3 1.3

2 5.7 7.6 @  Orange cones

3 -6.0 7.6

4 -1.6 1.3 Approximate ground plane visible in

mirror
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C.16 Fresnel Lens - 95" Percentile Driver - Lens mounted in the lower
right corner of the passenger window

Location ID | Longitudinal Lateral Legend
Position Position
Ref 0.0 0.0 o) Reference Point
1 2.4 1.0
2 3.2 1.8 P Orange cones
3 2.2 3.2
4 4.5 8.1 Approximate ground plane visible in
5 -4.1 8.1 mirror
6 -0.8 1.3
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C.17Fresnel Lens - 95" Percentile Driver - Lens mounted at the top of
the passenger window

Location ID | Longitudinal Lateral
Position Position

Ref 0.0 0.0

1 1.9 1.9

2 9.5 11.8

3 -7.3 11.8

4 -1.5 1.9

Legend

Reference Point
Orange cones

Approximate ground plane visible in
mirror
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D.2 Fresnel Lens - 5" Percentile Driver - Lens mounted in the lower
left corner of the passenger window

Location ID | Longitudinal Lateral Legend
Position Position .
Ref 0.0 0.0 e} Reference Point

1 2.1 1.3

5 107 101 ® Orange cones

i -?? 111 '66 Approximate ground plane visible in

= : Q mirror
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D.3 Fresnel Lens - 50'" Percentile Driver - Lens mounted in the lower
left corner of the passenger window

1 . .

2 10.4 11.3
3 =17 12.3
4 -0.8 1.5

Legend

Reference Point
Orange cones

Approximate ground plane visible in
mirror
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D.4 Fresnel Lens - 95" Percentile Driver - Lens mounted in the lower
left corner of the passenger window

Location ID | Longitudinal Lateral Legend
Position Position
Ref 0.0 0.0 @  Reference Point

1 1.2 1.4

2 8.0 8.2 ® Orange cones

3 -5.9 11.0

4 -1.2 1.5 Approximate ground plane visible in

Q mirror
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Appendix E Spreadsheet showing visibility of passing
road users
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Test Vehicle V1 - lveco Eurotrakker Test Vehicle V1 - lveco Eurotrakker

Passing vehicle Large passenger car (Ford Mondeo) Passing vehicle Large passenger car (Ford Mondeo)
Mirrors 71/127/EEC Mirrors 71/127/EEC

Driver 5th % Driver 95th %

Logitudinal Position -5m | -4m [ -3m | -2m [ -im [ om [ +1m [ +2m [ +3m [ +4m [ +5m Logitudinal Position | -5m | -4m [ -3m | -2m | -im | Om [ +im [ +2m [ +3m [ +4m [ +5m
Lateral Position A | 1.5 |1.5m[1.5m|1.5m[1.5m|1.5m|1.5m [1.5m|1.5m [1.5m Lateral Position A | 1.5m | 1.5m [1.5m [ 1.5m [ 1.5m | 1.5m [ 1.5m [1.5m [ 1.5m [ 1.5m [ 1.5m
Direct view - front window Direct view - front window v v
Direct view - side window v Direct view - side window v ?
Class Il v v v v v v ? 2 Class Il v v v ? ? 2
Class IV. v v v v v v v v ? Class IV v v v v v v v 2
Class V. ? v v v v ? Class V 2 2 e 2 e 2
Fresnel ? v v v v v ? Fresnel ? v v v v v v
BDS 2 v v v v v v 2 BDS v v v v v v 2
Dobli v v v v v v Dobli ? ? v v v v v ?
2 2 ) o I @ < 0 © ~ © 2 ) o I @ < 0 © ~ ©
Photo ID (P722....) el e N I I I N N IN I N Photo ID (P722....) § s S 5|5 S| 5 S S| 8 5
© © © © © © © © © © © = = = = = = = = = = =

Logitudinal Position | -5m | -4m [ -3m | -2m | -im | Om | +im [ +2m [ +3m [ +4m [ +5m Logitudinal Position | -5m | -4m | -3m [ -2m | -im | om [ +im [ +2m [ +3m [ +4m [ +5m
Lateral Position B___| 2.4m [ 2.4m [ 2.4m[2.4m [2.4m [2.4m[2.4m[2.4m[2.4m [2.4m Lateral Position B___| 2.4m [ 2.4m [ 2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m
B

Direct view - front window ? Direct view - front window v
Direct view - side window 2 ? Direct view - side window ? v v
Class Il ? ? ? Class Il ?
Class IV. v v v v v v v ? Class IV. v v v v v v v 2
Class V Class V
Fresnel* v v v v v v v v Fresnel* v v v v v v v
BDS 2 2 v v v v v v 2 BDS v v v v v v v ?
Dobli ird v v v v v ? Dobli ird v v v v v v ird
~ § ™ ~
ooz | 8§ (8| 8|88 |88 |3|8 |8 SRR AR AR AR A AR AR R AR AR

Logitudinal Position | -5m | -4m [ -3m [ 2m [ -1m | om [ +im [ +2m [ +3m [ +4m [ +5m |
Lateral Posiion C | 3.2m|3.2m[32m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m|

Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Om | +1m | +2m | +3m [ +4
Lateral Position C__ | 3.2m [ 3.2m|3.2m|3.2m[3.2m[3.2m[3.2m[3.2m[3.2m|3.

Direct view - front window Direct view - front window ? v
Direct view - side window 2 v Direct view - side window 2 v v v
Class Il Class I
Class IV. v v v v v v ? 2 Class IV. v v v v v 2 ?
Class V Class V
Fresnel ? v v v v v v v Fresnel ? v v v v v v v
BDS v v v v v v 2 BDS 2 2 v v v v v v v ?
Dobli ? v v v v v Dobli 2 ? v v v v v 2
Rlg|a|g|8|s|e|g|&|8|s gleglglg|g|s|8|g|5|8|s
ProoD®722.) | 5 |G |6 |6 |6 |8 |6 |6 |6 |86 ProoD(®722.) | R | R | R |8 |R|R|R R[S |8 |8
Key Vehicle length : 4.8m
* __Estimated coverage based on other measurements Vehicle width : 2.1m
Clearly visible Vehicle height: 1.5m
Visible but could be missed with a quick glance
o s ey B iy A e - e
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Test Vehicle V1 - veco Eurotrakker

Passing vehicle Large passenger car (Ford Mondeo)
Mirrors 2003/97/EC

Driver 5th %

Test Vehicle V1 - veco Eurotrakker

Passing vehicle Large passenger car (Ford Mondeo)
Mirrors 2003/97/EC
Driver 95th %

5m
.5m

Logitudinal Position | -5m [ -4m [ -3m [ -2m [ -im | Om [+im[+2m [ +3m [+4m [ +
Lateral Position A | 1.5m | 1.5m|1.5m [1.5m[15m[1.5m[1.5m[15m[1.5m[15m][1

Logitudinal Positon | -5m | -4m [ -3m [ -2m | -1m | Om [+Im[+2m [+3m [ +4m [ +5m |
Lateral Position A | 1.5m| 1.5m|1.5m[1.5m[1.5m|1.5m[1.5m[1.5m[1.5m[15m[1.5m|

Direct view - front window Direct view - front window v
Direct view - side window Direct view - side window ? 4
Class Il v v v v v v v 2 Class Il v v v v v v v v v
Class V. v v v v v v v v Class IV v v v v v v v v v
Class V. 2 v v v v v v Class V. ? v v v v v v
Fresnel* 2 v v v v v v Fresnel* v v v v v v v
BDS ? v v v v v v v BDS ? v v v v v v v v
Dobli ? ? v v v v v v v v Dobli 2 2 v v v v v v v v
~
0 = ~ o S © S
glelglalglsl|gleslilald Photo D (PBOL glslg/2|gla|g|S|8|8]|FE
Photo ID (P801....) R 8 8 8 & 8 8 8 3 @ § oto ID ( ) K N N g N N Q S S < 8
R R ~ ~ ~ ~ | s
o
[ Logitudinal Position | -5m [ -4m [ -3m [ -2m [ -1m [ Om [+1m [ +2m [+3m [+4m [ +5m | Logitudinal Position | -5m | -4m [ -3m [ -2m | -1m [ 0m [+im[+2m [+3m [+4m[+5m |
Lateral Position B | 2.4m|2.4m[2.4m[2.4m|2.4m[2.4m[2.4m|2.4m[2.4m[2.4m[2.4m| Lateral Positon B | 2.4m| 2.4m|2.4m[2.4m|2.4m|2.4m[2.4m[2.4m|2.4m[2.4m|2.4m]|
Direct view - front window ? Direct view - front window v
Direct view - side window ? 4 Direct view - side window ? v v
Class Il v v v v v Class Il v v v v 2 2
Class IV v v v ? ? v v 2 Class IV v v v v v v v v v
Class V ? ? ? ? ? ? ? Class V ? ? ? ? ? ? ?
Fresnel* v v v v v v v v Fresnel* v v v v v v v v
BDS v v v v v v v v ? BDS ? v v v v v v v v ?
Dobli v v v v v v v v v ? Dobli v v v v v v v v ?
<
glalz|sls|slala|E|5 |8 clalalalslulelslala]l’
Q Q @ © o S @ I o o o = o o = 3 S &
Photo ID (P801....) Q Q g o Q g Q g 5 5 5 Photo ID (P801....) a d a a d a a d K 8 Q
R R R ~ ~ Q

5m Logitudinal Position | -5m | -4m [ -3m | -2m [ -1m | om [+im[+2m [+3m [ +4m [ +5m |
.2m Lateral Position C | 3.2m | 3.2m| 3.2m|3.2m[3.2m[3.2m[3.2m|[3.2m|3.2m|3.2m| 3.2m|

Logitudinal Position ] -5m | -4m | -3m | -2m | -1m | Om | +1m [ +2m] +3m [ +4m | +
Lateral Positon C___|32m|3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[32m[3.2m[3.2m[3

Direct view - front window ? Direct view - front window ? v
Direct view - side window ? v v Direct view - side window ? v v v
Class Il 4 Class Il ?
Class IV v v v v v v ? ? Class IV v v v v v v v 2
Class V. Class V.
Fresnel* v v v v v v v v Fresnel* v v v v v v v v
BDS v v v v v v ? ? BDS v v v v v v ? 2
Dobli v v v v v v v v ? Dobli v v v v v v v v 2
e} n ~
clelelslals|glz|sglg|d Photo 1D (PE0L glgln|glglala|g|8|d|s
Photo ID (P801....) @ @ o Y Y o Y o o Y 5 oto ID (| ) q g g ﬁ g o o o N & S
Key Vehicle length : 4.8m

* __ Estimated coverage based on other measurements

Clearly visible
Visible but could be missed with a quick glance

s i o S o i . Sl ey Sl e

—— — s — — — — — —
=

Vehicle width : 2.1m
Vehicle height: 1.5m
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Test Vehicle V1 - Iveco Eurotrakker

Passing vehicle Small passenger car (Vauxhall Corsa)
Mirrors 71/127/EEC

Driver 5th %

Test Vehicle
Passing vehicle
Mirrors

Driver

V1 - lveco Eurotrakker

Small passenger car (Vauxhall Corsa)
71/127/EEC

95th %

| -5m | -4m | -3m | -2m | -1m | om |+1m H +2m | +3m | +4m H +5m H
[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m]

Logitudinal Position
Lateral Position A

-5m | -4m | -3m | -2m | -im | om [+im[+2m[+3m|+am| +5m |

Logitudinal Position I
Lateral Po: n A [

1.3m|1.3m[1.3m[1.3m| 1.3m[1.3m[ 1.3m[ 1.3m[1.3m| 1.3m[ 1.3m |

Logitudinal Position
Lateral Position B

[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]

[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]

Direct view - front window Direct view - front window v
Direct view - side window Direct view - side window
Class Il v v v v ? ird Class Il v v v 2 ? 2
Class IV vVl v v [ v 2 Class IV viviviviviv]v
Class V i ? ? i ? Class V ? ? i ? ? i
Fresnel* ? v v v v v Fresnel* v v v v v v
BDS 2 vivlivIvv1v BDS 2 2 vivlivliv1v
Dobli 2 vIivliviv~ ? Dobli 2 2 vIvIv]1l-=
ooz | B B B (3|88 8|8 |3 58 rooner2.) |13 (8| B|8 |33 |8(g|8|3
& 3 3 & 3 3 o o R % 3 3 3 o 3 3 3 3 3 & 8
© © © © © ©
[-5m [-4m [3m [-2m [ -1m | om [+im[+2m[+3m][+4m[+5m] Logitudinal Position | -5m | -4m [ -3m | -2m [ -1m [ om [+Im[+2m [+3m[+4m | +5m]
Lateral Position B

Direct view - front window

Direct view - front window

i v

Direct view - side window

2 | v [ v

Direct view - side window
Class Il Class Il
Class IV, v v v v v v 2 Class V v v v v v v 2
Class V. Class V
Fresnel* vIivIivIivIivIiv]v Fresnel* vilivivivlivIiv]vy
BDS 2 2 vivlivIvIv] v 2 BDS ? 2 vivivivIiv]v %
Dobli ? v v v v v ? Dobli ? v v v v
) P =1 = S g N Jre} 0 e} © © © © > 3 & D
Photo ID (P722...) 2|18 |8 % gleg|8|5|8|&18 Photo ID (P722....) gl8|lg|eg|es|ea|8|8|8 | |8
© © © © © © © ©
Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Oom |+lm H +2m | +3m | +4m H +5m\ Logitudinal Position I -5m | -4m I -3m I -2m | -lm I Oom |+1m | +2m [ +3m [ +4m| +5m|
Lateral Position C___| 3.4m|3.4m|3.4m[3.4m[3.4m|3.4m[3.4m[3.4m[3.4m|3.4m[3.4m] Lateral Position C___|3.4m[3.4m|[3.4m[3.4m|3.4m|3.4m[3.4m[3.4m[3.4m|3.4m[3.4m |
Direct view - front window Direct view - front window ird
Direct view - side window ? ird Direct view - side window ? v v v
Class Il Class Il
Class IV v v v v v i Class V v v v v v ? ?
Class V Class V
Fresnel* vivivivIivIiv]v Fresnel* v]ivIivIiv]ivIiIv]v
BDS 2 vivivivIiv]iv]lv 2 BDS 2 viviv]iviiv]iv]iv]Iv]-2
Dobli 2 vivivlivlv 2 Dobli ? viviviviviv]-=
slelalslsle|s 8288 clelglslslslels|2|88
Photo ID (P722....) gl1glg|glg|d|g g 318|8 Photo ID (P722.... g8 (8|8 8|8|8|8|8|8|8

Estimated coverage based on other measurements
Clearly visible
isible but could be missed with a quick glance

Vehicle length
Vehicle width

Vehicle height: 1.4m

o = - - - i, - S M

1 3.7m
:1.6m
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Test Vehicle V1 - veco Eurotrakker

Passing vehicle Small passenger car (Vauxhall Corsa)
Mirrors 2003/97/EC

Driver 5th %

Test Vehicle V1 - Iveco Eurotrakker

Passing vehicle Small passenger car (Vauxhall Corsa)
Mirrors 2003/97/EC

Driver 95th %

Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Oom | +1m H +2m | +3m | +4m H +5m| Logitudinal Position I -5m I -4m I -3m I -2m I -lm I Oom |+1m [ +2m |+3m [ +4m [ +5m |
Lateral Position A___ | 1.3m|1.3m[1.3m]1.3m[1.3m[1.3m[1.3m[1.3m|1.3m[1.3m[1.3m| Lateral Position A___|1.3m|1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[ 1.3m[1.3m[1.3m| 1.3m
Direct view - front window Direct view - front window ? v
Direct view - side window Direct view - side window
Class Il v v v v v v v ? Class Il v v v v v v rd
Class IV v]iv]iv]iviviviv]a Class IV viivIiviviviv]v ?
Class V ? v v v v i Class V ? v v v v i
Fresnel* ? v v v v v Fresnel* v v v v v v
BDS 2 ? 2|l vivIiv]IivIiv]~ BDS 2l v IvIv]Iv]iv]Iv]=2
Dobli ? ? v v v v v v Dobli ? v v v v v v ?
2lalzlslalzlsl|sls|slt galalg|s|elels|e|E|E|8
PhooD(PsoL.) (& |8 |3 |8 |88 |8 |88 |83 |3 pooDP8ol..) [ & | R[S |8 |3 [3 (318181383
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ] ~ ~ ~ ~ ~ ~ ~ ~ & N d
~
Logitudinal Position | -5m | -4m [ -3m | -2m [ -1m [ om [ +im[+2m[+3m[+4m] +5m] Logitudinal Position | -5m | -4m [ -3m | -2m [ -1m [ om [+Im [+2m [+3m[+4m [ +5m ]
Lateral Position B___| 2.4m[2.4m|2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m | Lateral Positon B___|2.4m|[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]|
Direct view - front window i Direct view - front window i v
Direct view - side window ird Direct view - side window ? ? ?
Class Il v v ? ? Class Il v ? ? ?
Class IV. v v v v v v d Class V. v v v v v v i
Class V 2 [ 21 2121212 Class V 2 |21 2121212
Fresnel* v]vIiv]ivIivIiv]v Fresnel* viivIivIivIivIiv]vy
BDS v iv]ivIivIivIiv]ivIivT-» BDS viivIivivivIivIivIivT-=
Dobli vl iv]ivlivIivIvlivIvyT-» Dobli vivIivivivivIivivT-e
S b=l e} e} el n el S N
Photo ID (P8OL....) §|18|¥§ % g8 |8 § § |8 Photo ID (P801....) Q| [Q Q| |R”R|R g SRS
| -5m | -4m | -3m | -2m | -lm | Oom |+lm H +2m | +3m | +4m H +5m| I -5m I -4m I -3m I -2m I -1m I om |+1m [ +2m |+3m [ +4m [ +5m|

Logitudinal Position
Lateral Position C

[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m]

Logitudinal Position
Lateral Position C

[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m|

Direct view - front window v Direct view - front window v
Direct view - side window ird v ird Direct view - side window ? v v v
Class Il Class Il
Class IV v v v v v i Class V v v v v v ? ird
Class V Class V
Fresnel* vivivIivIivIiv]v Fresnel* v]ivIivIivIivIv]v
BDS viviv]ivIiviv]-=2 2 BDS viviviv]ivIiv]v 2 ?
Dobli v v v v v v d ? Dobli v v v v v v v ?
N [ n ~
glslele|sle|alg|S|g|s h 818 |5|8|3|R|IR|R|S|B]|E
Photo ID (P8OL1....) SIF|F|f|f|f|8|R|F|R|F Photo ID (P801....) IR IR |IR[IF[(NIRN|R|N[RIN
~ ~ ~ ~
Key Vehicle length : 3.7m
* _ Estimated coverage based on other measurements Vehicle width : 1.6m
Clearly visible Vehicle height: 1.4m
isible but could be missed with a quick glance
o S oy - - i e, S - i A
— —— ———— — — — —
&’ =1
‘ ¥
I
—
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Test Vehicle V1 - iveco Eurotrakker Test Vehicle V1 - iveco Eurotrakker
Passing vehicle: Pedal cyclist Passing vehicle: Pedal cyclist

Mirrors 71/127/EEC Mirrors 71/127/EEC

Driver 5th % Driver 95th %

Logitudinal Position

Logitudinal Position

[-5m]-4m [ -3m [ -2m [ -im [ om [+Im][+2m[+3m[+4m][+5m]

Lateral Position A

Lateral Position A

[0.5m [0.5m [0.5m [0.5m |0.5m [0.5m [0.5m [0.5m [0.5m |0.5m [0.5m |

Direct view - front window ? v v Direct view - front window v v v v
Direct view - side window Direct view - side window
Class Il v v v v ? ? Class Il v v v v ?
Class IV v v v v v 2 Class IV v v v v 2
Class V ? v v 2 Class V ? v v 2
Fresnel v ? Fresnel 2 v v
BDS 2 2 BDS ? ? v
Dobli ? v Dobli ? v
slalslalsleals|slslel, 2 sl glelal. |,
Photo ID (P722....) RIRI|IRIRI|IRIRIR|IRI|R|® i Photo ID (P722....) 2188|3888 |5|58]|8 i i
© © © © © © © s |6 | & i 3 R R = = = § § R ' '
Logitudinal Position | -5m [ -4m | -3m [ -2m [ -1m [ om [ +im[ +2m[ +3m[+4m[+5m] Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m [ Om [ +1m [ +2m[ +3m[+4m [ +5m]
Lateral Position B |2.4rn | 2.4m H 2.4m H 2.4m H 2.4m | 2.4m | 2.4m | 2.4m | 2.4m | 2.4m | 2.4rn| Lateral Position B | 2.4m | 2.4m | 24m|[2.4m | 2.4m | 2.4m | 2.4m | 2.4m | 2.4m | 2.4m | 2.4rn|
Direct view - front window ? v Direct view - front window ? v v v
Direct view - side window ? v Direct view - side window v v ird
Class Il Class Il
Class IV v v v v ? Class IV v v ?
Class V Class V
Fresnel* v v v v v v Fresnel* v v v v v v
BDS ? v v ? v ? BDS ? v v ? v ?
Dobli 2 v v 2 Dobli ? v v ?
~ | @ o+ | @
@ Q o 3 © « 9 o w |9 [ o 2] < © ~ o || d |y < , ,
Photo ID (P722....) 5|18|l8|18|8|8|13[83|18/1%18 Photo ID (P722....) glglsl|g|lg|g8|g|8|8]|i |
8 8 8 8 8 8 8 s |8 (3|83 R R R R [ S I =
© © ~ ~
[-5m [ -am [ -3m [ -2m [ -1m [ om [+im][+2m[+3m][ +4m[+5m| Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m [ Om [ +1m | +2m[ +3m[+4m[+5m]
Lateral Position C |4.2m[4.2m[4.2m 4.2m [4.2rn [4.2rn [4.2m|4.2m|4.2m [4.2rn [4.2m|

Logitudinal Position
Lateral Position C

|4.2rn |4.2m ﬂ4.2m ﬂ4.2m ﬂ4.2m | 4.2m | 4.2m | 4.2m |4.2m |4.2rn |4.2rn |

2 [ v

Direct view - front window ? v Direct view - front window
Direct view - side window 2 2 v 2 Direct view - side window v v ?
Class Il Class Il
Class V v v Class IV v ? ?
Class V. Class V
Fresnel v v v v v v v Fresnel v v v v v v v
BDS ? v ? v v ? BDS 2 v 2 2 v ?
Dobli ? v v v ? Dobli ? ? v v v 2
= I ) © ~ , = I v | 9 ~ ,
Photo ID (P722....) glegleglglglelelelelg]l Photo ID (P722....) g1g/8(8(8(8(8|58(8|8]
© 3 3 3 3 3 3 88 |3 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Ke Bike length: 1.4m

* _ Estimated coverage based on other measurements Cyclist Height: 1.7m

learly visible

isible but could be missed with a quick glance
- S - 2o - e, 0 - S e
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Test Vehicle
Passing vehicle:
Mirrors

Driver

V1 - Iveco Eurotrakker
Pedal cyclist
2003/97/EC

5th %

V1 - lveco Eurotrakker

Test Vehicle

Passing vehicle: Pedal cyclist
Mirrors 2003/97/EC
Driver 95th %

-5m | -4m | -3m | -2m | -im | om H +1lm | +2m H +3m | +4m | +5m|

Logitudinal Position |
Lateral Position A |

0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |

[-

I-

I— mﬂ Oom |+1m|+2m|+3m|+4m|+5m|

‘ Logitudinal Position I—Sm I -4m | -3m | -2m | -1
Lateral Position A___|0.5m [0.5m [0.5m [0.5m |0.5m [0.5m [0.5m [0.5m [0.5m |0.5m [0.5m |

Direct view - front window ? v v Direct view - front window v v v
Direct view - side window Direct view - side window
Class Il v v v v v ? Class Il v v v v v v
Class IV vi]iviv]ivIiv]v Class IV viviliv]iv]iv]v
Class V. ? v v ? Class V ? v v ?
Fresnel* ? v v Fresnel* ? v v
BDS ? v ? BDS v ?
Dobli ? v v Dobli v v
Photo ID (P801....) S Ri K4 Ri S R ,%) E % R R Photo ID (P801....) Ki s Ki s Ki s s g s Ki K3
Logitudinal Position | -5m | -4m | -3m | -2m [ -1m | Om [+1im[+2m [+3m[+4m [ +5m | Logitudinal Position | -5m | -4m | -3m | -2m [ -1m | Om | +1m[+2m[+3m [ +4m [+5m |
Lateral Position B___| 2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]2.4m[2.4m| Lateral Position B___| 2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m|
Direct view - front window ? v v Direct view - front window ? v v
Direct view - side window ? v Direct view - side window v v
Class Il Class Il
Class IV v v v v 2 Class IV. v v v v 2
Class V. ? ird ? ird Class V. ird ? ird
Fresnel* viviiv]iv]iv]v Fresnel* v ivIivI]iviv]v
BDS ? v v v ? ? ? BDS ? v v v ? ? ?
Dobli ? v v ? v v ? Dobli ? v v ? v v ?
588 g9 2 le |y glelelslelels|ele g
Photo ID (P801....) g19|¥ § 3|3 ?{’ § |33 Photo ID (P8O1....) S|S|SIS|S]S|F|8 |8 % K
Logitudinal Position | -5m | -4m | -3m | -2m [ -1m [ Om [+im[+2m[+3m[+4m [ +5m | Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Om | +1m [ +2m[+3m [ +4m [+5m |
Lateral Position C___[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m] Lateral Position C [ 4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m|
Direct view - front window v v Direct view - front window v v
Direct view - side window d ? v ? Direct view - side window ? v v ird
Class Il Class Il
Class IV v v d Class IV v v ird
Class V. Class V.
Fresnel* vIivivIivIivIiv]vy Fresnel* vIivivIivIivIiIv]v
BDS v v v ? ird d BDS v v v ? i ?
Dobli v ? d v ? d Dobli i ? ? v ?
2 (8|8 |8 |83 3 (8|8 |58 8 8185 218|838 |8
Photo ID (P801....) § S|g|g|glg|g|g1g 8% Photo ID (P801....) g % % N § g8 ¢
Key Bike length: 1.4m
* _Estimated coverage based on other measurements Cyclist Height: 1.7m
learly visible

Visible but could be missed with a quick glance

TRL

106



Test Vehicle V1 - lveco Eurotrakker
Passing vehicle: Pedestrian

Mirrors 71/127/EEC

Driver 5th %

Test Vehicle V1 - Iveco Eurotrakker
Passing vehicle: Pedestrian

Mirrors 71/127/EEC

Driver 95th %

[-5m [-4m [-3m [-2m [-2m [ om [+im[+2m[+3m[+4m[+5m]
[0.5m ]0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |

Logitudinal Position
Lateral Position A

[-5m [ -4m [ -3m [-2m [ -1m [ om [+Im[+2m[+3m[+4m ] +5m]
[0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |

Logitudinal Position
Lateral Position A

Direct view - front window ? v v v Direct view - front window v v v v
Direct view - side window Direct view - side window ird
Class Il v v v v ? Class Il v v v v ?
Class IV v v v v v Class IV v v v v v
Class V. ? v 2 Class V 2 ? 2
Fresnel* v v Fresnel* ? v v
BDS ? id BDS ? ?
Dobli ? Dobli ? ?
[v] n [v]
slalslglelslS|sl8la]; h glalg|s|g|g|s|3|g|g];
Photo ID (P722....) N 5 5 N 5 5 E 2 5 5 i Photo ID (P722....) o o 1<} o e 1<) § e 1<) o H

[-5m [-4m [-3m [-2m [-am [ om [+im[+2m[+3m[+4m [ +5m]
[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]

Logitudinal Position
Lateral Position B

Logitudinal Position | -5m | -4m [ -3m | -2m [ -1m [ om [+Im[+2m [+3m[+4m | +5m]
Lateral Position B | 2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]

Direct view - front window v v v Direct view - front window v v v
Direct view - side window 2 v ? Direct view - side window v v ?

Class Il Class Il

Class IV v v v Class V. v v v 2

Class V. Class V

Fresnel* v v v v v v Fresnel* v v v v v v

BDS ? v ? ? v BDS ? v ? v v

Dobli ? v v Dobli ? v v

~ Q
Blelels|ylelslels|dl ' SHHEEE R

Photo ID (P722....) L I I SO SO IS I S gl Photo ID (P722....) gld|g|1g|lg|g|g|g|g|8]!

| -5m | -4m | -3m | -2m | -1m | om |+lm H +2m | +3m | +4m H +5m H
[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m]

Logitudinal Position
Lateral Position C

Logitudinal Position | -5m [ -4m | -3m | -2m | -1m | Oom |+1m | +2m | +3m | +4m| +5m|
Lateral Position C___|4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m]

Direct view - front window v v Direct view - front window v v
Direct view - side window v v ? Direct view - side window v v v ?
Class Il Class Il
Class IV v ? Class MV v ?
Class V. Class V
Fresnel* v v v v v v v Fresnel* v v v v v v v
BDS v i v i BDS v v ?
Dobli ? ird v v ird Dobli ? v v ?
©
sl (38|83 ([8|8|3|5]: 18|18 (8|28 |8 |3 |88
Photo ID (P722....) LlR|IRIRIR|C|Ele|g]|8 i Photo ID (P722....) 18|88 |8 |8 |88 |8 |8 H
© ©o ©o © ©o © © ©o ©o S ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Key Pedestrian Height: 1.8m
*__Estimated coverage based on other measurements
Clearly visible

Visible but could be missed with a quick glance
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Test Vehicle V1 - Iveco Eurotrakker Test Vehicle V1 - Iveco Eurotrakker

Passing vehicle: Pedestrian Passing vehicle: Pedestrian
Mirrors 2003/97/EC Mirrors 2003/97/EC
Driver 5th % Driver 95th %
Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m | om [+1m[+2m[+3m[+4m[ +5m] Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m | Om [+1m[+2m [ +3m [ +4m |+5ﬂ’
Lateral Position A___|0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m | Lateral Position A___|0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m
Direct view - front window ? v v v Direct view - front window v v v v
Direct view - side window Direct view - side window
Class Il v v v v v Class Il v v v v v
Class V. vivIvIivTv Class IV vivIlivIivlv
Class V v v ? Class V v v ?
Fresnel* ? v v Fresnel* ? v v
BDS 2 212 BDS v [ 2
Dobli ? v Dobli ? v v 2
Photo ID (P80L....) s |3 |s|s(8|3|8[8(8]8 Photo ID (P80L....) glg|g|g|8|8|s|5(8|8%

Logitudinal Position | -5m | -4m | -3m | -2m | -1m | om | +1m | +2m | +3m | +4m H +5m H Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Oom | +1m | +2m | +3m | +4m | +5m|
Lateral Position B |2.4m|2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m] Lateral Position B |2.4m|2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]
v

ird v v v Direct view - front window 2 v v

Direct view - front window
Direct view - side window v Direct view - side window ? v
Class Il Class Il
Class V. v v v v Class IV v v v v
Class V. i ? i Class V. i ? i
Fresnel* v v v v v v Fresnel* v v v v v v
BDS v v v v ? ? BDS v v v ?
Dobli v v v ? v ? Dobli v v v ? v 2
~rloelolglg |y |la w | @ ~ slelslglslislg]lglslg |y
Photo ID (P801....) 1888|888 |8|3 (8 (8|8 Photo ID (P814....) ||| |83|8(8
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m | om [+1m[+2m[+3m[+4m[ +5m] Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m | Om [+1m[+2m [ +3m [ +4m |+5ﬂ’
Lateral Position C__|4.2m|4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m] Lateral Position C | 4.2m|4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m

Direct view - front window ? v v Direct view - front window ird v v
Direct view - side window v v ird Direct view - side window v v ?
Class Il Class Il
Class V. v v Class IV v v
Class V. Class V.
Fresnel* v v v v v v v Fresnel* v v v v v v v
BDS v | v |2 2 2 BDS v [ v [ 2 2
Dobli 2 1 2 [ 2| v Dobli 2 |2 2| v |2
D k=) o [v] ©o ~ n © ~ [=} - N (]
(o] — b= b=l b=
Photo ID (P801....) g 8 g g1 % g R g Photo ID (P814....) 3 % 8|12 |8 é % s|le|le|@

Pedestrian Height: 1.8m
Estimated coverage based on other measurements
Clearly visible
Visible but could be missed with a quick glance
o S oy - - i e, S - i A

A
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V2 - Renault Magnum Test Vehicle V2 - Renault Magnum

Test Vehicle
Passing vehicle Large passenger car (Ford Mondeo) Passing vehicle Large passenger car (Ford Mondeo)
Mirrors 71/127/EEC Mirrors 71/127/EEC
Driver 5th % Driver 95th %
Logitudinal Position | -5m | -4m [ -3m [ -2m [ -1m [ om [+Im[+2m[+3m[+4m[ +5m] Logitudinal Position | -5m | -4m [ -3m | -2m [ -1m [ om [+Im[+2m [+3m[+4m | +5m]
Lateral Position A [1.5m[1.5m[1.5m[1.5m[1.5m[1.5m[1.5m[1.5m[1.5m[1.5m[1.5m] Lateral Position A___|1.5m[1.5m[1.5m[1.5m[1.5m[1.5m[1.5m[1.5m[1.5m[1.5m[1.5m]|
Direct view - front window ? v Direct view - front window ? v
Direct view - side window Direct view - side window
Class Il v v v v v i ? Class Il v v v v v ? i ?
Class V VvV v -= Class NV vivIlivIivliv]i2T12
Class V. i ? ? i ? Class V ? ? i ? ? i
Fresnel 2 | v v ]V ]V ][IV Fresnel 2 | v [ v vV~
BDS 2 | v v v vV BDS 2 | v v | v v vV vI[=
Dobli 2 |2 | v v IvIvIv]Iv]Iv]~ Dobli 2 | v | v | v Iv]IvIvIIv]-=
wlel|ln|le|lelala|lx]d e lnlalale|lalalnld]|s
Photo ID (P814....) T2 |13 |3 (1818l8|8|3 Photo ID (P814....) s|lgl8|g8|8|8|8|28|8|5|e

Logitudinal Position | -5m | -4m [ -3m | -2m | -1m | om [+im][+2m[+3m[+4m]+5m] Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m | Om [+1m[+2m [+3m[+4m [ +5m]
Lateral Position B | 2.4m|2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m] Lateral Position B | 2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]

Direct view - front window ? v Direct view - front window v v
Direct view - side window Direct view - side window ? ? ird
Class Il Class Il
Class IV v v v v ? i ? Class V. v v v v v ? ird
Class V. Class V
Fresnel 2 7 7 7 7 7 7 7 Fresnel 2 7 v | v 7 Rz 7
BDS 7 7 7 7 7 7 7 7 2 BDS 2 7 v | v 7 v | v 7 7
Dobli ? v v v v v v v v ? Dobli ? v v v v v v v v
% 5 « 8
gl8| 8|8 |8|8|8|8|8|% 2 Photo ID (P14 a2l /8[8|81818[R |3
Proob@ae) 1@ g || |g|el&|e 8|8 oebERA) IR R R IR || € |e|F|8E

Logitudinal Position | -5m | -4m | -3m | -2m | -1m | om [+im]+2m[+3m[+4m]+5m] Logitudinal Position | -5m | -4m | -3m | -2m [ -1m | Om [+1m[+2m [+3m[+4m[ +5m]
Lateral Position [3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m] Lateral Position [3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m|

Direct view - front window v v Direct view - front window v v
Direct view - side window Direct view - side window ird v v v v
Class Il Class Il
Class IV v v v ? ? ? Class V. v v v ird ?
Class V. Class V
Fresnel 2 vivilv v iv]v v v Fresnel ? v v iviv vivilv v
BDS v v v v v v v ? BDS ? v v v v v v v ?
Dobli ? v v v v v v v ? Dobli ? v v v v v v v ?
© 3 o
@ o) o I N I < 'y © I = o V] 3 9 S 5 2 2 =} §
PhooD(P814..) |8 |8 S |5 |5 |B|B 16 |5|5]Q PooiD(Pe14..) | @ |8 |8 |8 |8 |8 |8 |8 |82
~ ~ ~ ~ ~ ~ ~ ~ ~ © © ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ §

Vehicle length : 4.8m
Estimated coverage based on other measurements Vehicle width : 2.1m
Clearly visible Vehicle height: 1.5m

Visible but could be missed with a quick glance
o st e e - e+ e o e e
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Test Vehicle V2 - Renault Magnum Test Vehicle V2 - Renault Magnum

Passing vehicle Large passenger car (Ford Mondeo) Passing vehicle Large passenger car (Ford Mondeo)
Mirrors 2003/97/EC Mirrors 2003/97/EC
Driver 5th % Driver 95th %
Logitudinal Position | -5m | -4m H -3m | -2m | -1m | Oom | +1m H +2m | +3m | +4m| +5m| | Logitudinal Position ﬂ -5m I -4m I -3m I -2m I -1m | Oom |+1m ﬂ +2m [ +3m [ +4m |+5m|
Lateral Position A___ | 1.5m[1.5m]1.5m|1.5m[1.5m[1.5m[1.5m]1.5m[1.56m[1.5m[1.5m| Lateral Position A___ | 1.5m[1.5m| 1.5m| 1.5m[1.5m|1.5m|1.5m|1.5m| 1.5m[1.5m[1.5m|
Direct view - front window i v Direct view - front window v v
Direct view - side window Direct view - side window
Class Il v v v v v v v ? Class Il v v v v v v v ?
Class IV v | v v v | v v | v 2 Class IV v [ v v v | v v [ v ?
Class V ? v v v v ? ? Class V v v v v v v ?
Fresnel ? v v v v v v Fresnel 2 v v v v v v
BDS ? v v v v v v ? BDS ? v v v v v v v v ?
Dobli ? ? v v v v v v v v Dobli ? ? ? v v v v v v ?
clelelslalslslslalsl® 2 |3 o |y NERE:
Photo ID (P814....) sl |18|18|8 |8 188385k Photo ID (P814....) gl18(g(2|28|8|3(2818|5|¢g

Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m | Om [+1m[+2m[+3m[+4m][ +5m | Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m | Om [+1m]+2m][+3m[+4m |+5ﬂ'
Lateral Position B | 2.4m[2.4m[2.4m[2.4m[2.4m]| 2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]| Lateral Position B | 2.4m[2.4m|2.4m[2.4m[2.4m] 2.4m[2.4m[2.4m[2.4m]2.4m]2.4m|

Direct view - front window d v Direct view - front window ? v v
Direct view - side window Direct view - side window ? ? ird
Class Il v v v ? Class Il ? ? ? ?
Class IV v v v v v v ? ? Class IV v v v v v v il ?
Class V. ? ? ? ? ? ? Class V. ? ? ? ? ? ? ?
Fresnel ? v v v v v v v Fresnel ? ? v v v v v v v
BDS v v v v v v v ? BDS v v v v v v v v ? 2
Dobli 7 7 7 7 7 7 7 7 7 2 Dobli 2 2 7 7 7 7 7 7 7 2
Photo ID (P814....) § % § § § % § § § § § Photo ID (P814....) § § g8 § § § g8 2|8
8 (8|8
Logitudinal Po: n | -5m | -4m H -3m | -2m | -1m | Oom | +1m H +2m | +3m | +4m| +5m| Logitudinal Position ﬂ -5m I -4m I -3m I -2m I -1m | Oom |+1mﬂ+2m [ +3m [ +4m |+5m|
Lateral Position | | ﬂ | | | | ﬂ | | | | Lateral Position ﬂ3.2m I 3.2m I 3.2m| 3.2m I 3.2m| 3.2m I 3.2mﬂ3.2m| 3.2m I 3.2m|3.2m|
Direct view - front window ? v Direct view - front window ? Y | v
Direct view - side window ? ? ? ? Direct view - side window ? v v Y | v
Class Il ? Class Il
Class IV v v v v v ? i ? Class IV v v v v v ? i ?
Class V. Class V. i ? i ? ? i
Fresnel ? 2 v v v v v v v Fresnel Z v v v v v v v | v
BDS v v v v v v v v ? i BDS v v v v v v ? ?
Dobli v | v v v | v v [ v v ? ? Dobli 2 v v v | v v | v v ? B
N ©o
glslelz|s|g|s|e|&glg]|s glglslglg|e|ele|els|E
Photo ID (P814....) glaljalgalelg|lalg|ald] 3 Photo ID (P814....) sgl18l8|38|8|s|s|s|s|&|R

Vehicle length : 4.8m

* _ Estimated coverage based on other measurements Vehicle width : 2.1m
learly visible Vehicle height: 1.5m

isible but could be missed with a quick glance
o st e e - i+ e i e

4
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Test Vehicle V2 - Renault Magnum Test Vehicle V2 - Renault Magnum
Passing vehicle Small passenger car (Vauxhall Corsa) Passing vehicle Small passenger car (Vauxhall Corsa)
Mirrors 71/127/EEC Mirrors 71/127/EEC
Driver 5th % Driver 95th %
Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Oom |+1m H +2m | +3m | +4m H +5m H Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Oom |+1m | +2m | +3m | +4m| +5m|
Lateral Position A |1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m] Lateral Position A___[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m]
Direct view - front window v Direct view - front window i v
Direct view - side window Direct view - side window
Class Il v v v v ? i ? Class Il v v v v ? ? i
Class IV v v v v v ? Class V. v v v v v ? 2
Class V. ? v v v d ? Class V 2 v v v v 2
Fresnel v v v v v v Fresnel v v v v v
BDS 2 vIivITvv1T 1T+ ® BDS v v v 2
Dobli 2 2 vIivIvIv1Tv 2 Dobli 2 2 2 v]ivivivlv 2
2 lalglalala 3 8
% n ©o ~ (=] is N [} < wn © ~ «© Q b=l
Photo ID (P814....) gl8(8|g|s|s(g8|l8|s|83 Photo ID (P814....) IS8 (183([2]8
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ @ ~ ~ ~ ~ ~ ~ ~ ~ ~ @ ~

Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Om [+1m]+2m[+3m][+4m]+5m] Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Om [+1m[+2m [ +3m[+4m[ +5m]
Lateral Position B | 2.4m|2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m] Lateral Position B | 2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]

Direct view - front window ? v Direct view - front window v v
Direct view - side window Direct view - side window
Class Il Class Il
Class IV v v v v 2 d Class MV v v v v 2 2
Class V. Class V
Fresnel ? v v v v v v d Fresnel i v v v v v v 2
BDS v vIivIivlivliv1Tv BDS vilivivivlivivIiv]v 2
Dobli v v v v v v v v ? Dobli v v v 4 v 4 v v ?
88 g3
elelelelslelels|e|g|s Photo 1D (P14 slglslslsgslzlslglg|s
ProoD®m4-) 1@ 1R |R BB |R|BIR |8 |G|8 oeDERA) @ R R IE|R|E|R & |R|E g

Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Om [+1m]+2m[+3m][+4m]+5m] Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Om [+1m[+2m [ +3m[+4m[ +5m]
Lateral Position C | 3.4m|3.4m[3.4m[3.4m|[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m] Lateral Position C___|3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m|

Direct view - front window v v Direct view - front window ? v v
Direct view - side window Direct view - side window ? v v ?
Class Il Class Il
Class IV v v i ? Class V. v ? ? ird ?
Class V. Class V
Fresnel 2 vIivIivivIivIiv]v 2 Fresnel ? vivivivliviv]v 2
BDS vivlivlivlivIiv] v 2 BDS v]ivivlivlIvIvv1v~v 2
Dobli vivivivIivIiv]v 2 Dobli vivivivlivIivlvy 2
[} n :R ~
h ID (P814. 8 3 g 8 ] 8 8 3 g % % Photo ID (P814. g § g g % 8 8 2 3 3
Proob@me) 1@ |8 |R BB |B|RIR |8 8|8 coDPE4) 1R IR (R [R|IR|IB|&|&|R % 8

Vehicle length : 3.7m

Estimated coverage based on other measurements Vehicle width : 1.6m
Clearly visible Vehicle height: 1.4m

isible but could be missed with a quick glance
e ]
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Test Vehicle V2 - Renault Magnum Test Vehicle V2 - Renault Magnum
Passing vehicle Small passenger car (Vauxhall Corsa) Passing vehicle Small passenger car (Vauxhall Corsa)
Mirrors 2003/97/EC Mirrors 2003/97/EC
Driver 5th % Driver 95th %
Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Oom | +1m H +2m | +3m | +4m H +5m H Logitudinal Position I -5m | -4m I -3m I -2m | -lm I Oom |+1m | +2m [ +3m [ +4m| +5m|
Lateral Position A___|1.3m|1.3m[1.3m]1.3m[1.3m[1.3m[1.3m[1.3m|1.3m[1.3m[1.3m] Lateral Positon A___|1.3m| 1.3m|1.3m[1.3m[1.3m|[1.3m[1.3m[ 1.3m[1.3m[ 1.3m| 1.3m|
Direct view - front window v Direct view - front window i v
Direct view - side window Direct view - side window
Class Il v v v v v v ? Class Il v v v v v v i
Class IV vl iv]ivI]ivlivliv]2 Class V. v ivIiviviv]iv]v
Class V Vv v v 2 Class V 2 | vIvIivIiv]-=
Fresnel ? v v v v v Fresnel ? v v v v v
BDS 2 2 | v | v v | v v]|v]| 2 BDS 2 | v Vv | v|v]|v]|o2
Dobli ? ? v v v v v v Dobli ? ? v v v v v ?
Photo ID (P814.... 2188 |3|3|s(8]|3|3|815 Photo ID (P814....) 818 5(8/18|13/3(818 3|8
R R R R R R R R R R ,% R R b4 R R b4 R R b4 3 §
Logitudinal Position | -5m [ -4m [ -3m [ -2m [ -1m [ om [+im[+2m[+3m[+4m[+5m] Logitudinal Position | -5m | -4m [ -3m [ -2m [ -Im | Om [+1m[+2m[+3m[+4m [ +5m]
Lateral Position B___| 2.4m[2.4m|[2.4m[2.4m[2.4m[2.4m[2.4m[2.am[2.4m|2.4m[2.4m] Lateral Position B___| 2.4m[2.4m|[2.4m[2.4m| 2.4m|2.4m[2.4m| 2.am[2.4m| 2.4m|2.4m |
Direct view - front window v v Direct view - front window v v
Direct view - side window Direct view - side window
Class Il v ? ? Class Il v ? ? ?
Class IV v v v v v ird Class V. v 2 v v v v d
Class V ? i ? ? i Class V ? v v v ? i
Fresnel 2l lviiviiviv]iv]|v]c2 Fresnel 2l v ivIvIvIv]v ?
BDS 7 V| v v ]|v|v]|v]|2 BDS v |v I v |vI|v]|v]|v]|v]?
Dobli vl v v v 2 Dobli 2 | v | v | v | v |v]|v]v ]2
[=] — o ™ < 0 © ~ o o =} ~ o ©Q n ©
Photo ID (P814...) gl2l13|d(8|a|g818|z|al¢g Photo ID (P814....) 1318 (32 (8|2|(8|8|5|¢g
~ ~ ~ ~ ~ ~ ~ ~ ~ & & ~ ~ ~ ~ ~ ~ ~ ~ ~ & I

[-5m [-4m [ -3m [ 2m [ -am [ om [+im[+2m[+3m[+am] +5m]

[ Logitudinal Position

[-2m

[-5m [ -4am [ -3m

[-am [ om [+im[+2m[+3m[+4m] +5m]

Logitudinal Position
Lateral Position C

[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m]

Lateral Position C

|3.4m|3.4m|[3.4m[3.4m[3.4m|3.4m|[3.4m[3.4m|3.4m|3.4m| 3.4m|

Direct view - front window v v Direct view - front window v v
Direct view - side window Direct view - side window ? v v v ird
Class Il Class Il
Class IV. v v v v ? ? Class V v v v v v ? i
Class V. Class V ? ? ird ? ?
Fresnel ? v v~ vivlv v 2 Fresnel 2 v vivlv vivlv v
BDS v v v v 7 2 ? BDS 7 v 7 7 v 7 7 2 2
Dobli 7 7 7 7 7 7 2 2 Dobli 7 7 v | v 7 v | v 2 2
slels|slels|ela|s|d]s glglelz|slglelalse|els
Photo ID (P814....) Q 3 13 Q 3 13 Q g @ g g Photo ID (P814....) o o Qe o o I3 o o Q@ [ E

Estimated coverage based on other measurements
learly visible
isible but could be missed with a quick glance

Vehicle length
Vehicle width

Vehicle height: 1.4m

:3.7m
:1.6m
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Test Vehicle V2 - Renault Magnum Test Vehicle V2 - Renault Magnum

Passing vehicle: Pedal cyclist Passing vehicle: Pedal cyclist
Mirrors 71/127/EEC Mirrors 71/127/EEC
Driver 5th % Driver 95th %
Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Oom |+lm H +2m | +3m | +4m H +5m H Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Oom |+1m | +2m | +3m | +4m| +5m|
Lateral Position A___|0.5m |0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |0.5m [0.5m [0.5m | Lateral Position A___|0.5m |0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |
Direct view - front window v v v Direct view - front window v v v
Direct view - side window Direct view - side window
Class Il v v v v ? Class Il v v v v v
Class IV v v v v Class V v v v v v
Class V ? v v Class V ? v v
Fresnel ? ? Fresnel v | v
BDS ? ? v BDS i ? ?
Dobli ? v v Dobli ? ? v
~
Photo ID (P814....) gl |g|g Q|88 |8|g|8 8] Photo ID (P814....) P I I O - I B I - I
RRRRRRRRERR RIR|RKR|IR|IR|KR|R|R|RFR|[R]|EK

Logitudinal Position | -5m | -4m [ -3m | -2m | -1m | Om [+1im][+2m[+3m[+4m]+5m] Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m | Om [+1m[+2m [+3m[+4m [ +5m]
Lateral Position B | 2.4m|2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m] Lateral Position B | 2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]

Direct view - front window v v v Direct view - front window v v v
Direct view - side window ird ? Direct view - side window ? v ?
Class Il Class Il
Class IV v ? ? Class V v v ?
Class V. Class V
Fresnel 2 v v v Fresnel ird v v v v ?
BDS ? v v i BDS ? v v v ?
Dobli ? v v v v i Dobli i ? v v v ?
b= o [v] n © ~ (o2} n ©o ~ [ o — N [ <
Photo ID (P814....) ?‘3 RIR|IR ?5 RIRIR ?5 2 ?I Photo ID (P814....) § glR|E ,3 CIKR|IKR|IKIKI|ER
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Oom | +1m H +2m | +3m | +4m H +5m H Logitudinal Position I -5m | -4m I -3m I -2m | -lm I Oom |+1m | +2m [ +3m [ +4m| +5m|
Lateral Position C__| 4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m | Lateral Position C___|4.2m|4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[ 4.2m |
Direct view - front window v v Direct view - front window ? v v
Direct view - side window v v v Direct view - side window v v ?
Class Il Class Il
Class IV Class V.
Class V. Class V
Fresnel rd v v v v v v ? Fresnel ? v v v v v v 2
BDS ? ? ? ? ? BDS ? ? ? ? ?
Dobli ? v v v 2 Dobli 2 v v v ?
< | o ~ @ = w | © o | @ o | o
Photo ID (P814....) TIY|R|I |88 |R|3|R|B8 18 Photo ID (P814....) EIE|E|B|R|B8|B8|8|8|8 |8
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Bike length: 1.4m
Estimated coverage based on other measurements Cyclist Height: 1.7m
Clearly visible

isible but could be missed with a quick glance
s b o - - i i b . i e
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Test Vehicle
Passing vehicle:
Mirrors

Driver

V2 - Renault Magnum
Pedal cyclist
2003/97/EC

5th %

Test Vehicle
Passing vehicle:
Mirrors

Driver

V2 - Renault Magnum
Pedal cyclist
2003/97/EC

95th %

[5m [ -4m [ -3m [ -2m [ -1m [ om [+im[+2m[+3m[+4m[+5m]

Logitudinal Position
Lateral Position A

[0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |

[5m [ -4m [-3m [ -2m [ -1m [ om [+Im[+2m[+3m[+4m[+5m]

Logitudinal Position
Lateral Position A

[0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |

Logitudinal Position
Lateral Position B

[2.am[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]

Logitudinal Position
Lateral Position B

Direct view - front window v v v Direct view - front window v v v
Direct view - side window Direct view - side window
Class Il v v v v v Class Il v v v v v 2
Class V. v v v v v Class IV v v v v v
Class V ? v v Class V ? v v
Fresnel ? ? Fresnel ? v
BDS ? ? ? BDS ? ? ?
Dobli v 4 Dobli il ? v
Photo ID (P814....) b= = T = = (= [ (= s I o o Photo ID (P814....) 55|56 |55 |6[8(|183|8 |8
© oo} © oo} © oo} © oo} © oo} oo} ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
| -5m | -4m | -3m | -2m | -im | Om |+1m|+2m | +3m|+4m H +5m H I -5m | -4m | -3m I -2m I -1im I om |+1m|+2m|+3m|+4m|+5m|

|2.4m| 2.4m| 2.4am[2.4m| 2.4m[2.4am[2.4m] 2.4m [ 2.4m| 2.4m] 2.4m|

learly visible
Visible but could be missed with a quick glance

Direct view - front window v v v Direct view - front window v v v
Direct view - side window Direct view - side window ? ?
Class Il Class Il
Class V v iviiv]-= Class IV v ivI]iv]v]2
Class V. d ? d Class V. i ? i
Fresnel ? v v v v Fresnel ? v v v v
BDS v 4 v v ? BDS ? v v 4 v ?
Dobli i ? v v v v ? Dobli i ? v v v v i
N N N N N N [} [ [} @Q @ @ @ H
Photo ID (P814....) E I T O O - Photo ID (P814....) g|g8|8|8|8 |8 g g8 |8 ||
Logitudinal Position | -5m | -4m [ -3m | -2m [ -1m [ Om [ +im[+2m[+3m][+4m[ +5m] Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Om [ +1m[+2m[+3m[+4m [+5m |
Lateral Position C___|4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m] Lateral Position C__|4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m]
Direct view - front window v v Direct view - front window i v v
Direct view - side window v v v Direct view - side window v v v
Class Il Class Il
Class V. v v ? Class IV v ? i
Class V. Class V.
Fresnel 2l viviiviivIiv]iv]e2 Fresnel vIivIivIivIiv]vy ?
BDS i ? i ? i BDS i ? i ? i
Dobli v v v v i Dobli i v v v i
n (o] ~ - o n w0 © ~ P=] o [0
Photo ID (P814....) gl18|5 1818 |8|3|S(8]3 )¢ Photo ID (P814....) § S|13 |8 § § § 818 |8 §
© © © © © © © © © © © ~ ~ ~ ~ ~ ~ o @ o @ o
Key Bike length: 1.4m
*__Estimated coverage based on other measurements Cyclist Height: 1.7m

ol e S B e i i Sl i S i
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Test Vehicle V2 - Renault Magnum Test Vehicle V2 - Renault Magnum

Passing vehicle: Pedestrian Passing vehicle: Pedestrian
Mirrors 71/127/EEC Mirrors 71/127/EEC
Driver 5th % Driver 95th %
Logitudinal Position | -5m | -4m | -3m | -2m | -1m | Oom |+1m H +2m | +3m | +4m H +5m H Logitudinal Position I -5m | -4m I -3m I -2m | -1m I Oom |+1m | +2m [ +3m [ +4m| +5m|
Lateral Position A___|0.5m |0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |0.5m [0.5m [0.5m | Lateral Position A___|0.5m |0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |
Direct view - front window ? v v v Direct view - front window v v v v
Direct view - side window Direct view - side window
Class Il v v v v ? Class Il v v v v v
Class IV v v v v Class IV v v v v
Class V ? v Class V. v i
Fresnel ? Fresnel ? ? ?
BDS ? ? i BDS i ? ?
Dobli ? ? Dobli ? v
n ©o ~ p= o [} © ~ f=} o g 0 o] ~
Photo ID (P814....) gl|gl8|g|8|g|8|8|g8|8|¢B Photo ID (P814....) glel8|2|2|2|8|gl8|8|¢
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~

Logitudinal Position | -5m [ -4m [ -3m [ -2m [ -1m [ om [+Im[+2m[+3m[+4m[+5m] Logitudinal Position | -5m | -4m [ -3m [ -2m [ -Im | Om [+1m[+2m [+3m[+4m [ +5m]
Lateral Position B___| 2.4m[2.4m|[2.4m[2.4m[2.4m[2.4m[2.4m[2.am[2.4m|2.4m[2.4m] Lateral Position B___| 2.4m[2.4m|[2.4m[2.4m| 2.4m|2.4m[2.4m] 2.am[2.4m| 2.4m| 2.4m |

Direct view - front window ? v v v Direct view - front window ? v v v
Direct view - side window ird ? Direct view - side window v v
Class Il Class Il
Class IV v ? Class V v ? ?
Class V. Class V
Fresnel v v v v ? Fresnel v v v v v
BDS v v v BDS i ? v v v ?
Dobli ? v v v v Dobli v v v v v
ooy | B (B |8 |8 |8 |B|B|B|8|B|8 prooneed.) |E (B |B|B|B|B|8|B |8 |B|8
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Logitudinal Position | -5m | -4m | -3m [ -2m [ -1m | om [+im[+2m[+3m[+4m[+5m] Logitudinal Position | -5m | -4m [ -3m [ -2m [ -1m | Om [+im[+2m[+3m[+4m [ +5m|
Lateral Position C___|4.2m[4.2m[4.2m|4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m] Lateral Position C___ | 4.2m[4.2m|4.2m|4.2m[4.2m[4.2m[4.2m|4.2m[4.2m[4.2m[4.2m |
v

Direct view - front window v v v Direct view - front window ? v
Direct view - side window 2 v v Direct view - side window ? v v ?
Class Il Class Il
Class IV Class V
Class V. Class V
Fresnel v v v v v v v Fresnel 2 2 v v v v v v
BDS ? ? i ? BDS i ?
Dobli vivi~v ? Dobli vivi]v ?

N~ o - N [} < n © ~ (=} - N [} < n © ~ @ (]
Photo ID (P814....) R § § SRIR|IR|IR|IR|IR|IR]|RE Photo ID (P814....) § 3 | 8| |88 |3 |8 |3 |8 |
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Key Pedestrian Height: 1.8m
* __Estimated coverage based on other measurements
learly visible
Visible but could be missed with a quick glance
o s ey - iy A £ - e
—— — ———— — —— —
o
o B
i
A&
.
—————— —— —————— ——— —
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Test Vehicle V2 - Renault Magnum Test Vehicle V2 - Renault Magnum

Passing vehicle: Pedestrian Passing vehicle: Pedestrian
Mirrors 2003/97/EC Mirrors 2003/97/EC
Driver 5th % Driver 95th %
Logitudinal Position | -5m | -4m [ -3m | -2m | -Am | Om [+Im[+2m[+3m][+4m] +5ﬂ‘ Logitudinal Position | -5m | -4m [ -3m | -2m [ -1m [ om [+Im[+2m [+3m[+4m [ +5m]
Lateral Position A___]0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m Lateral Position A___|0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |
Direct view - front window v v v v Direct view - front window v v v v
Direct view - side window Direct view - side window
Class Il v v v v ? Class Il v v v v v
Class IV v v v v Class V. v v v v ?
Class V v v Class V ? v
Fresnel ? Fresnel v
BDS ? ? ? BDS ? ? ?
Dobli ? v Dobli v
©o ~ (22} = o © n © ~ o — N (] < n
15|82 (8|3 |8 |8 [F|8]8 % % ST = S T I
Photo ID (P814....) slalzlzl2l8lzg 2la2|3]z Photo ID (P814....) § § § g|lglglglg|s

Logitudinal Position | -5m | -4m | -3m | -2m | -Am | Om | +1m]+2m[+3m [ +4m] +5ﬂ‘ Logitudinal Position | -5m | -4m [ -3m | -2m [ -1m [ om [+Im[+2m [+3m[+4m [ +5m]
Lateral Position B | 2.4m|[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m Lateral Position B | 2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m|

Direct view - front window v v v v Direct view - front window v v v v
Direct view - side window ird ird Direct view - side window ? ird
Class Il Class Il
Class IV v v v ? Class V. v v v v
Class V. ? i Class V ? ?
Fresnel v v v v v Fresnel v v v v ?
BDS v v v v v i BDS v v v v v
Dobli viivi|iv|v |~ ? Dobli ? vivi|v]|~ ?
n n ©o © © o © © =} p=} = p=} N o o o N o N
Photo ID (P814....) gl2lg|8|s|le|sls|s/8)|8 Photo ID (P814....) glglgl|lelglslglg|glgld

Logitudinal Positiol | -5m | -4m | -3m | -2m | -1m | Oom |+lm H +2m | +3m | +4m H +5m| Logitudinal Position I -5m I -4m I -3m I -2m I -lm I Oom |+1m [ +2m |+3m [ +4m [ +5m|
Lateral Position C___|4.2m[4.2m|4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m|4.2m[4.2m | Lateral Position C___|4.2m[4.2m[4.2m[4.2m|4.2m[4.2m[4.2m[4.2m[4.2m|4.2m[4.2m

Direct view - front window v v Direct view - front window 2 v v
Direct view - side window v v 2 Direct view - side window 2 v v ?
Class Il Class Il
Class IV v v Class V v ?
Class V. Class V
Fresnel v vivilv vIivlv 2 Fresnel v | v v v~ v | v
BDS ? i i BDS i ? ? i
Dobli v v v i Dobli i v v i
o
glSiele|elelelelslele Photo 1D (P814 slglgleglslglsls|Blsls
Proob®s4) 1§ 18|58 |8 |8 |8 |8 |8 |8 (8|8 coDE8M-) 18 |8 |8 |8 |8 |8 |8 |8 |8 |88

Pedestrian Height: 1.8m
Estimated coverage based on other measurements
Clearly visible

Visible but could be missed with a quick glance
e i 2o - o, ey s e e
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Test Vehicle V3 - DAF XF 105

Passing vehicle Large passenger car (Ford Mondeo)
Mirrors 2003/97/EC

Driver 5th %

Test Vehicle V3 - DAF XF 105 Test Vehicle

Passing vehicle Large passenger car (Ford Mondeo) Passing vehicle

Mirrors 2003/97/EC Mirrors 2003/97/EC
Driver 50th % Driver 95th %

V3 - DAF XF 105
Large passenger car (Ford Mondeo)

Logitudinal Position | -5m | -4m [ -3m [ -2m [ -1m | Om [+Im[+2m[+3m[+4m[+5m |

[ Logitudinal Position

_ -5m _ -4m _ -3m _ -2m _ -1m _ om : +1m : +2m _ +3m _ +4m _ +m3.__ _

Logitudinal Position

_ -5m _ -4m _ -3m _ -2m

[-im [ om [+im[+2m[+3m[+4m[+5m |

[1.5m[1.5m[1.5m[1.5m[1.5m[16m[1.5m[1.5m[1.5m[1.5m[1.5m]

Lateral Position A

[1.5m[1.5m[1.5m[1.6m[1.5m[16m[1.5m[1.56m[1.5m[1.5m[1.5m]

Lateral Position A

|1.5m[1.5m[1.5m|1.5m] 1.5m| 1.5m|1.5m| 1.5m [ 1.5m[1.5m[1.5m|

n A
Direct view - front window Direct view - front window Direct view - front window v
Direct view - side window Direct view - side window Direct view - side window
Class Il v v v v v v v ? Class Il v v v v v v v ? Class Il v v v v v v v ?
Class IV v v v v v v v v ? Class IV v v v v v v v v ? Class IV v v v v v v v v ?
Class V v v v v v v ? Class V ? v v v v v ? Class V ? v v v v v ?
Class VI rd v v v Class VI rd v v v Class VI ? v v v
Fresnel [ T T T T TvIvlvlvTvlv] | Fresnel [ T [ T T TvIvTvTvlvelv] | Fresnel [ [ 2l vIvIvIvv]~
© o [=] f= o [v] < n ©o ~ «Q n ©o ~ «Q [ Qo Pl o o < [Te] n ©o ~ @Q (2] o fn) o () M n
Photo ID (P212....) G153 |83 |33 (383|333 Photo ID (P211....) L1183 |18(S[21S(312(3 Photo ID (P211....) T - < T - I =G - S = - S - (- §
= = = = o o o o = = o o (= (=] (= (= o o o (= (= (= @ @ @ @ @ @ @ @ @ @ @
Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -im _ om : +1m _ +2m _ +3m _ +4m _ +5m _ : Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -im _ om im : +2m _ +3m _ +4m _ +5m _ _ Logitudinal Position _ .m:._ .b:._ .w:._ .m_.: -im _ om : +1m : +2m _ +3m _ +4m _ +5m _
Lateral Position B _N.b_j _ 2.4m _ N.Ej_ m.u_j_ N.E:_ 2.4m : 2.4m _ 2.4m _ 2.4m _ N.b_ﬁ_ 2.4m _ 7 Lateral Position B _N.E: _ 2.4m _ N.b_ﬁ_ N.b_ﬁ_ N.bS_ 2.4m|2.4m : 2.4m _ 2.4m _ 2.4m _ N.Ej_ _ Lateral Position B _N 4m _ 2. E:_ 2. E:_ 2. E:_ 2. hE_ 2.4m : 2.4m : 2.4m _ 2. E:_ 2. E:_ 2. E:_
Direct view - front window Direct view - front window ? Direct view - front window v
Direct view - side window Direct view - side window Direct view - side window ? ?
Class Il v v v v v ? Class Il v v v v v ? Class Il v v v v ? ?
Class IV v v v v v v v v ? Class IV v v v v v v v v ? Class IV v v v v v v v v 2
Class V ? ? ? ? ? ? ? Class V ? ? ? ? ? Class V ? ? ? ? ? ?
Class VI rd v v v Class VI ? v v v Class VI ? v v v
Fresnel [ T T T TelvivlvlvTvlv] | Fresnel [ T [ T TelvIvIvIvIvTv] | Fresnel [ [ 2l v v~
2 |lg|lg |y |x < w | @ ~ | @ I3 ~ o | o o4 | o | @ re} ~ ~ o |lg |9 | x| x w | 9 |~
Poopr2iz.) |8 |E|B|E (B2 |8 (|8 8|8 |2 Proopp2iz.y) |5 |8 |8 81881818 |8(8|5 o2ty |3 (515|888 (8|8 |8 |88
= = = = o o o o = =2 o o (=] (= (= (= o o o (= (= (= @ @ @ @ @ @ @ @ @ @ @
Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -im _ om : +1m _ +2m _ +3m _ +4m _ +5m _ : Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -1m _ om im : +2m _ +3m _ +4m _ +5m _ _ Logitudinal Position _ -5m _ -4m _ -3m _ .m_.: -im _ om : +1m : +2m _ +3m _ +4m _ +5m _

[3.2m[3.2m[3.2m[3.2m[3.2m[3.2m

.N3: w.NB_w.NE_w.NE_w.NE_ _ Lateral Position

|3.2m|3.2m[3.2m| 3.2m[3.2m[3.2m|3.2m[ 3.2m[3.2m[3.2m[3.2m|

ble but could be missed with a quick glance

Lateral Position [3.2m[3.2m[3.2m[3.2m[3.2m[3.2m[32m[32m[32m[32m[32m]| | Lateral Position
Direct view - front window Direct view - front window Direct view - front window v
Direct view - side window Direct view - side window ird 2 Direct view - side window ? v v
Class Il ird rd Class Il rd rd Class Il 2 i
Class IV viviiviIiv]lvy v]Iivilv ? Class IV viviviv]iv]lv v v 2 Class IV viiviv]iv]iv1lv v 2 B
Class V. Class V. Class V
Class VI 2 2 2 Class VI 2 2 2 Class VI i i ?
Fresnel I I I [2 [ vIvIvIvIvIvIv] [ Fresnel I I I [2 [ vIvIvIvIvIvIv] | Fresnel | [2 v vIvIvIvIv]I~
o4 | o | o ) ~ | = o olag|ly|laeals|lwl|le|l~]|xo 2 |lag 2|y |@a wlg || |a
roopr2iz.) | |E |8 |82 |8 181|888 |8 roope2ir) |8 |8 S (§(3 1818188813 proome21t.) | S (8 |E |8 (8|3 (8|8|5|8|8
(=) (=) (=) (= o (2 (2 (2 (=) (= (2 o (= (= (= (= o o o (= (= (= @ @ @ @ @ @ @ @ @ @ @
et i e fen B S v
—— —— ———— ———
Ke Vebhicle length : 4.7m ﬂ
v__|Clearly visible Vehicle width : 1.9m 5
Vehicle height: 1.4m A ﬂl
. — — — — — e —— ————

Class VI not required under Directive 71/127/EEC
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Test Vehicle V3 - DAF XF 105 Test Vehicle V3 - DAF XF 105 Test Vehicle V3 - DAF XF 105
Passing vehicle Small passenger car (Nissan Micra) Passing vehicle Small passenger car (Nissan Micra) Passing vehicle Small passenger car (Nissan Micra)
Mirrors 2003/97/EC Mirrors 2003/97/EC Mirrors 2003/97/EC
Driver 5th % Driver 50th % Driver 95th %
Logitudinal Position _ -5m : -4m _ -3m _ -2m _ -1m _ Om _+H_4_ _ +2m : +3m _ +4m _+m3_ _ Logitudinal Position _ -5m _ -4m : -3m _ -2m _ -1m _ Oom _+HE _ +2m _ +3m : +4m _ +m3_ _ Logitudinal Position _ -5m : -4m _ -3m _ -2m _ -1m : Oom _+H_4_ _ +2m _ +3m : +4m _ +m3_
| Lateral Position A [1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m| 1.3m| 1.3m|1.3m[ 1.3m|

Lateral Positon A |1.3m]|1.3m[1.3m|1.3m[1.3m[1.3m][1.3m[1.3m[1.3m[ 1.3m[1.3m|

Lateral Position A [1.3m[1.3m[1.3m[1.3m|1.3m[1.3m[1.3m[1.3m[1.3m[1.3m[1.3m|

Direct view - front window Direct view - front window ? Direct view - front window v
Direct view - side window Direct view - side window Direct view - side window
Class Il v v v v v v ? Class Il v v v v v v ? Class Il v v v v v v ?
Class IV v v v v v v v v Class IV v v v v v v v v Class IV v v v v v v v v
Class V ? v v v v v v Class V ? v v v v v Class V ? v v v v
Class VI v v v v Class VI 2 v v v Class VI ? v v v
Fresnel [ T T T T T2TvIvIvTvTv] | Fresnel [ T T T T TvIvlvTvlvT=] | Fresnel [ T T T T ITvTvIv[vIvv]
§ | o < | v | @ ~ o |9 |9 94 | g N S v | @ | @ 2 | g ] N < | o o | < w | © ~ e |lo|g =
Photo ID (P212....) 2|3 |8 |88 |3 |38 |88 |8 Photo ID (P211....) s1gl1g | gs(g2(g(8|8|8S]s |8 Photo ID (P211....) sl laglaglag|a]d |8
(2 o (=) (= (2 (2 (=) (=) (2 (2 (=) (= o o (= (= o o (=] (=] o (= @ @ @ @ @ @ @ @ @ @ @
Logitudinal Position _ -5m : -4m _ -3m _ -2m _ -1Im _ Oom _+H_4_ _ +2m : +3m _ +4m _+m3_ _ Logitudinal Position _ -5m _ -4m : -3m _ -2m _ -1m _ om _+HE _ +2m _ +3m : +4m _ +m3_ _ Logitudinal Position _ -5m : -4m _ -3m _ -2m _ -1Im : Oom _+H_4_ _ +2m _ +3m : +4m _ +m3_

[2.4m[2.am|2.4m[2.4m]| 2.4m] 2.4m[2.4m] 2.4m[2.4m [ 2.4m[2.4m|

Lateral Position B [2.4m[2.4m[2.4m[2.4m[2.4m|2.4m[2.4m[2.4m[2.4m[2.4m[2.4m|

| Lateral Position B |

2.4m| 2.4m|[2.4m|2.4m| 2.4m[2.4m]| 2.4m|2.4m[2.4m|2.4m[2.4m|

n B
Direct view - front window Direct view - front window ? Direct view - front window v
Direct view - side window Direct view - side window Direct view - side window ?
Class Il v v ird 2 2 Class Il v v v ? Class Il v v v ?
Class IV v v v v v v v ? ? Class IV v v v v v v v ? ? Class IV v v v v v v v 2
Class V ? ? ? ? ? ? Class V ? ? ? ? ? Class V ? ? ? ? ?
Class VI 2 v v v Class VI i v v v Class VI ? v v v
Fresnel [ T T T T2lvIvIvIvTvTv] | Fresnel [ T T T T2lvIvIvIv]vTv] | Fresnel [ T T T T=2lvIvIvv]v]v]
Q1318181588818 (818 812188 |5 |8|8|R|FRIR|R gl |8|8|8|83|8[8|818]|3
Photo ID (P212....) < < < < 8 < < < g g < Photo ID (P211....) = 5 5 = = 5 5 5 5 5 5 Photo ID (P211....) o o 2 2 o o 2 2 o o a
Logitudinal Position _ -5m : -4m _ -3m _ -2m _ -1m _ om _+H3 _ +2m : +3m _ +4m _+m3_ _ Logitudinal Position _ -5m _ -4m : -3m _ -2m _ -1m _ Oom _+Hs._ _ +2m _ +3m : +4m _ +m3_ _ Logitudinal Position _ -5m : -4m _ -3m _ -2m _ -1m : Oom _+Hs._ _ +2m _ +3m : +4m _ +m3_
Lateral Position [3.4m[3.4m[3.4m[3.4m[3.4m|[3.4m[3.4m[3.4m[3.4m|[3.4m[3.4m| | Lateral Position [3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m| | Lateral Position [3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m[3.4m|
Direct view - front window Direct view - front window ? Direct view - front window v
Direct view - side window Direct view - side window ? ? Direct view - side window ? v ?
Class Il Class Il Class Il ?
Class IV v v v v v v ? ? Class IV v v v v v v v ? Class IV v v v v v v v ?
Class V Class V Class V ? ? ? ?
Class VI ? ? ? ? Class VI ? ? ? ? Class VI ? ? ?
Fresnel [ T T TelvIvIvIvIvTvTv] | Fresnel [ T T T2lvlvIvIvIvTv]v] | Fresnel [ T T TelvIvIvIvIvIv]v]
< ) o |~ |2 |9 o |9 || w < w | © ~ o |lo|g o4 | o | @ < © ~ © | o | g =] o | @ < ) ©
Photo ID (P212....) gl18|18|8|8(8 (8|88 |8 |83 Photo ID (P211....) Slalalzlzgl2|2(2l218]|8 Photo ID (P211....) glglglglglg|g|g8lg!l8 |8

learly visible
ble but could be missed with a quick glance
Class VI not required under Directive 71/127/EEC

Vehicle length : 3.7m
Vehicle width: 1.6m
Vehicle height: 1.4m
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Class VI not required under Directive 71/127/EEC

|||||||||||||||||ﬁr

Test Vehicle V3 - DAF XF 105 Test Vehicle V3 - DAF XF 105 Test Vehicle V3 - DAF XF 105
Passing vehicle Pedal cyclist Passing vehicle Pedal cyclist Passing vehicle Pedal cyclist
Mirrors 2003/97/EC Mirrors 2003/97/EC Mirrors 2003/97/EC
Driver 5th % Driver 50th % Driver 95th %
Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -im _ om : +1m _ +2m _ +3m _ +4m _ +m_.3_ : Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -im _ om : +1m : +2m _ +3m _ +4m _ +m3_ Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -im _ om : +1m : +2m _ +3m _ +4m _ +m3_
nA__ 0.5m[0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m | Lateral Position A [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m | |0.5m [0.5m [0.5m [0.5m |0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m |
Direct view - front window v v Direct view - front window ? v v Direct view - front window v v v
Direct view - side window Direct view - side window Direct view - side window
Class Il v v v v v Class Il v v v v v Class Il v v v v v
Class IV v v v v v v Class IV v v v v v v Class IV v v v v v v
Class V ? v v ? Class V ? v v ? Class V ? v v ?
Class VI v ? Class VI v ? Class VI v v
Fresnel I [ T T TeTvT=2T T T 1 I Fresnel [ T T T T TeTvT=2T T T 1 I Fresnel [ [ T [ T=2T1vTv~ [T |
n ©o ~ @ Q ~ o 3] < n © o (=] - N [ < n © ~ @ [ P} o [se] m [Te] © ~ «Q (2] o -
Photo ID (P212....) |23 |28 |88 |8 |88 |8 Photo ID (P211....) N Y| 8|88 8]8]8|8|8]|8 Photo ID (P211....) gl18(18(8(8|318|[8|8|%2 13
(=) (=) (=) (=) (2 o o o (=) (= (2 o (= (= (= (= o o o (= (= (= @ @ @ @ @ @ @ @ @ @ @
Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -im _ om : +1m _ +2m _ +3m _ +4m _ +5m _ : Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -im _ om im : +2m _ +3m _ +4m _ +5m _ _ Logitudinal Position _ .m:._ -4m .w:._ -2 _ -im _ om : +1m : +2m _ +3m _ +4m _ +5m _
Lateral Position B___|2.4m|2.4m|2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m] Lateral Position B [2.4m[2.4m]|2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m| | Lateral Position B |2.4m]2.4m]2.4m] 2. »:__ 2.4m[2.4m[2.4m|2.4m[2.4m[2.4m[2.4m|
Direct view - front window v v Direct view - front window v v Direct view - front window ? v v
Direct view - side window ? Direct view - side window ird Direct view - side window ? v
Class Il v v v v v ? Class Il ? Class Il
Class IV ? ? Class IV v v v v v v Class IV v v v v v ?
Class V. Class V. ? ? Class V ?
Class VI 2 2 Class VI 2 2 Class VI i i
Fresnel I [ T TeTlvIvlvT~vT T 1 | Fresnel [ T T T TelvlIvivIvT=2T 1 | Fresnel [ [ T TelvIvIvTvT T 1]
slelalglalaglglglgls ~ slglsglglsglegleglsls|lalse Ny|loalgs|lw]le|l~s]lolol|lo gy
Photo ID (P212....) S8 |8 [S (8|8 18|88 |8 |8 Photo ID (P211....) 18 (8|8 (8|8 ]38 ]88 |8 |8 |3 Photo ID (P211....) Flz|z|z|z|alalz|s|s]|a
(=) (= (=) (=) o (2 (2 o (= (= (2 o (= (= (= (= o o o (= (= (= @ @ @ @ @ @ @ @ @ @ @
Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -im _ om : +1m _ +2m _ +3m _ +4m _ +5m _ : Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -lm _ om im : +2m _ +3m _ +4m _ +5m _ _ Logitudinal Position _ -5m _ -4m _ -3m _ .m_.: -im _ om : +1m : +2m _ +3m _ +4m _ +5m _
Lateral Position [4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m] | Lateral Position [4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m[4.2m| | Lateral Position |4.2m]4.2m[4.2m|4.2m[4.2m[4.2m]4.2m[4.2m[4.2m[4.2m[4.2m|
Direct view - front window ? v Direct view - front window v v Direct view - front window i v
Direct view - side window i v Direct view - side window v v il Direct view - side window v v ?
Class Il Class Il Class Il
Class IV v v v v 2 2 Class IV v v v v v ? Class IV v v v v ? ?
Class V. Class V. Class V
Class VI Class VI Class VI
Frosnd | I 2 2 72 2 2 72 B e Fresnel _ I 72 72 2 2 R Fresnel _ I 2 2 2 2 B2 2 B |
g |laglo|ldla|leoels|lw|le|n]|e glglelslelelsigl2]||@ ol lvleln]lelolglaglalx
Photo ID (P212....) 18|l |l |8 |||k Photo ID (P211....) Sl |8 (3|8 |1318]3 (18818 Photo ID (P211....) glglglg|8|a]a8]|3|8|3]|8
(=) (=) (=) (=) o (2 (2 o (= (= (2 o (= (= (= (= o o o (= (= (= @ @ @ @ @ @ @ @ @ @ @
et i e fen B S v
—— —— ———— ———
Ke Bike length: 1.4m ﬂ
v _|Clearly visible Cyclist Height: 1.7m -
z ble but could be missed with a quick glance A ﬂ
— —— — —— o ——— —— —
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Test Vehicle V3 - DAF XF 105 Test Vehicle V3 - DAF XF 105 Test Vehicle V3 - DAF XF 105
Passing vehicle Pedestrian Passing vehicle Pedestrian Passing vehicle Pedestrian
Mirrors 2003/97/EC Mirrors 2003/97/EC Mirrors 2003/97/EC
Driver 5th % Driver 50th % Driver 95th %
Logitudinal Position [ -5m [ -4m [ -3m [ -2m [ -1m [ om [+im[+2m[+3m[+4m[+5m| [ Logitudinal Position | -5m [ -4m [ -3m [ -2m [ -1m [ Om [+1m[+2m [+3m[+4m[+5m | | Logitudinal Position | -5m [ -4m [ -3m [ -2m [ -2m [ 0m [+im[+2m[+3m[+4m[+5m]
[0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m | | Lateral Position A [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m [0.5m| | 10.5m [0.5m [0.5m [0.5m [0.5m [0.5m |0.5m [0.5m [0.5m [0.5m [0.5m |
Direct view - front window rd v v Direct view - front window v v v Direct view - front window ? v v v
Direct view - side window Direct view - side window Direct view - side window
Class Il v v v v v Class Il v v v v v Class Il v v v v 2
Class IV v v v v v v Class IV v v v v v v Class IV v v v v v ?
Class V. v v v Class V. v v v Class V v v v
Class VI ? v ? Class VI ? v ? Class VI v ?
Fresnel [ T T T T T~vT~«T T T T 7 I Fresnel [ T T T T T~«IT~vT T T T 1 | Fresnel [ [ T [ TvIv] |
Photo ID (P212....) c|a|8|8|8|l8 8|8 |8|&8|8 Photo ID (P211....) S1g)18([&8|18(818 81§18 |8 Photo ID (P211....) g18|8 |8 |8 |8181838|8|8|8
(=) (=) (=) (=) [ (] (] [ (=) (=) [ o o o o o o o o o o o @ @ @ @ @ @ @ @ @ @ @
Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -1m _ om : +1m _ +2m _ +3m _ +4m _ +5m _ : Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -1m _ om im : +2m _ +3m _ +4m _ +5m _ _ Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -1m _ Oom : +1lm : +2m _ +3m _ +4m _ +5m _
Lateral Positon B |2.4m|2.4m|2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]| | Lateral Position B [2.4m[2.4m[2.4m[2.4m[2.4m[2.4m]2.4m[2.4m[2.4m[2.4m[2.4m| | Lateral Position B |2.4m[2.4m[2.4m|2.4m[2.4m[2.4m]2.4m[2.4m[2.4m[2.4m[2.4m|
Direct view - front window v v v Direct view - front window v v v Direct view - front window v v v
Direct view - side window ? Direct view - side window ? Direct view - side window v ?
Class Il Class Il Class Il
Class IV v v v v v ? Class IV v v v v v 2 Class IV v v v v v 2
Class V. ? Class V. ? Class V ?
Class VI 2 2 Class VI ird 2 Class VI 2
Fresnel [ T T T TvITvTvTvT=2T T 7 | Fresnel [ T T T TvlvIvIvT=2T T 1 | Fresnel [ [ T [~vIvIvIvT-
Photo ID (P212....) 2|3 |8|8(8|83/183|8|8|R|E8 Photo ID (P211....) SIg|1s(g|18(g1sS §|18|&§]|8§ Photo ID (P211....) g la|83|8|8(83]18183 (83|88
(=) (=) (=) (=] [ [ (] [ (=) o o o o o o o o o o o o o @ @ @ @ @ @ @ @ @ @ @
Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -1m _ Oom : +1lm _ +2m _ +3m _ +4m _ +m5_ : Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -1m _ Oom : +1m : +2m _ +3m _ +4m _ +m3_ _ Logitudinal Position _ -5m _ -4m _ -3m _ -2m _ -1m _ om : +1lm : +2m _ +3m _ +4m _ +m3_
n _b.NE_b.NE_PNE_b.NE_b.NB_ b.NBZ ».NB_».NB_».NE_».NE_PNE _ : Lateral Position _h.ma_h.mi_».mi_b.mi_b.ma_ b.NBZ b.maz A.NB_A.NE_PNE_PNE_ _ Lateral Position _u.ma_a.m_j_a.m_j_b.m_j_b.mi_ PNS: PNS: b.NS_PNE_».NE_b.NE_
Direct view - front window v v Direct view - front window v v Direct view - front window v v v
Direct view - side window v ? Direct view - side window v v Direct view - side window ? v ?
Class Il Class Il Class Il
Class IV v v v v 2 Class IV v v v v ? Class IV v v v v ?
Class V. Class V. Class V
Class VI Class VI Class VI
Fresnel [ T T TvIvIvIvIvIvT=2T ] | Fresnel [ T T TelvIvIvIvIvT=2T 1 | Fresnel [ I 2 I 7 I I A |
Photo ID (P212....) RIRIRIRIRIRIR|IR|R|R |’ Photo ID (P211....) S8y (8|S |&]&]8|&|&|& Photo ID (P211....) glg8|8 |8 |8 |8|8|8|8|8|8
o o o o o o o o o o o o o o o o o o o o o o @ @ @ @ @ @ @ @ @ @ @
e e e 4
Ke Pedestrian Height: 1.8m

v _|Clearly visible
?__|Visible but could be missed with a quick glance
Class VI not required under Directive 71/127/EEC
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an

Heavy Goods Vehicles (HGVs) manufactured since January 2006 must be fitted with rear-view
mirrors that conform to the requirements of Directive 2003/97/EC. Until recently vehicles
manufactured before 2006 have been required to meet the older and less stringent requirements
of Directive 71/127/EEC. Since the 31st March 2009, Directive 2007/38/EC requires all N2 and N3
class vehicles manufactured since 1st January 2000 to be equipped, on the passenger side, with
wide-angle and close-proximity mirrors which fulfil the requirements for Directive 2003/97/EC.

This report describes the findings of study by TRL to investigate the direct and indirect field of vision
from three HGVs and to identify areas alongside each vehicle where a passenger car or a vulnerable
road user could be hidden in a blind spot. Three supplementary devices (a BDS mirror, a Dobli
mirror and a Fresnel lens) were then added to the vehicles and measurements taken to identify the
ground plane field of vision offered by each device, and to identify how effective each device was
at eliminating the potential blind spots.
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Compatibility and frontal impact test procedures — additional work to support VC-COMPAT: final report.
H Davies, M J Edwards and A Thompson. 2008

Assessment of the Q dummy in the EC CHILD project. C Visvikis, M Le Claire, S Adams, J Carroll et al. 2007

An assessment of the durability and reliability of typical hydraulically operated parking brakes fitted to
quadricycles. CJ Grover. 2007
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