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Figure 1. The MINI
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1 Introduction

They did not know it
was impossible so they
did it.

Mark Twain

A retroreflectometer is an optoelectronic equipment that
translates human visibility perception into numbers.

The MINI family is a line of innovative instruments to
measure retroreflection and reflection properties of road
markings, road signs, road studs, safety clothing and
other materials, either in the field or in the lab.

The MINI is very light (2 :2 kg with the AA-size
batteries) and compact (255 mm x 160 mm x 220 mm).
Such dimensions are almost the half of those of the old
technology retroreflectometers.
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The MINI handheld instruments are available in 3
different configurations:

ˆ Horizontal - for measuring road markings
retroreflectivity - R L and Qd.

ˆ Vertical - for measuring traffic signs and clothing
retroreflectivity.

ˆ Road Studs - for measuring retroreflectivity of
raised road pavement markers - RRPM.

1.1 MINI Horizontal

The MINI Horizontal Retroreflectometer measures the
nighttime visibility, R L value (coefficient of
retroreflected luminance), and daytime visibility, Qd
value, of road markings. Very small size and low weight
make the new MINI the ideal choice for use in the field.
It also can be transported in the aircraft cabin as hand
luggage. The MINI Horizontal meets all requirements of
the international standards:

ˆ ASTM E1710 and EN1436 for 30-meter geometry
RL (88:76 � / 1 :05 � ).

ˆ ASTM E2302 and EN 1436 for Qd (2:29 � ).

ˆ ASTM E2177 and EN 1436 for RLwet .

ˆ ASTM E2832 (E2176) and EN 1436 for
Continuous Wetting R Lrain .

ˆ 15-meter geometry (86:5 � / 1 :5 � ). (optional).
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1.2 MINI Vertical

The MINI Vertical is a handheld instrument to measure
the coefficient of retroreflection, RA of road signs and
other materials. It is capable of taking simultaneous
measurements of up to 4 (four) observation angles in a
single unit. The entrance angle (� ) can be set to� 4 � or
+5 � , or it can be continuously adjusted by the operator.
The unique quadruple geometry enables the MINI
Vertical to comply with all international standards:

ˆ ASTM E1709 (0:2 � ).

ˆ ASTM E2540 (0:5 � ).

ˆ EN 12899 (0:33 � ).

ˆ ISO 20471 (0:2 � , 0:33 � , 1:0 � , and 1:5 � ).
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1.3 MINI Road Studs

The MINI Road Studs measures the coefficient of
luminous intensity, R I , of RRPM (Raised Road
Pavement Markers or road studs) over an area of 75 mm
x 30 mm with a dual observation angle of 0:2 � (or 0:3 � )
and 1 � .

Thanks to the exclusive stray light suppression
technology, the user has full access to the measurement
area and can correct its position or adjust the entrance
angle, as well as the final position of the sample under
test.

The unique 1� observation angle simulates how truck
drivers experience the brightness of road studs. The
MINI Road Studs meets all requirements of
international standards:

ˆ ASTM E1696 (0:2 � and 1:0 � ).

ˆ EN1463 (0:3 � and 1:0 � ).
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2 MINI Features

"It always seems
impossible until it is
done."

- Nelson Mandela

ˆ Weighs less than 2.2 kg - with the AA-size
batteries.

ˆ Super-compact handheld instrument (255 mm x
160 mm x 220 mm).

ˆ Uses standard rechargeable AA-size batteries.

ˆ Bluetooth interface to Android smartphones or
tablets on Bluetooth interface (optional) .

ˆ Temperature and humidity recording.

ˆ Inclination recording. (Tilt X and Tilt Y).

ˆ WAAS GPS (optional) . Record GPS with each
measurement.

ˆ User removable SD Card (4 GB).

ˆ Color transflective touchscreen LCD (sunlight

readable) .

ˆ Energy efficient system based on LED technology -
more than 8000 measurements per battery charge.

ˆ Exclusive airplane carry-on luggage compatible
carrying case - sum of dimensions is less than 100
mm.

ˆ Customizable pass/fail values.
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ˆ Stores user, place and additional information
about the place or material under test like stripe
type, color, special notes, etc...

ˆ Ergonomic KIT with a telescopic extension pole
and an IrDA remote control.

ˆ Fast measurement - each observation angle or
coefficient measurement takes less than 1 s.

ˆ Measurements on dry and wet surfaces(MINI

Horizontal only) .

ˆ Measures RL of flat and profiled markings of up
to 15 mm without special instructions (MINI

Horizontal only) .

ˆ Measures RLwet (ASTM E2177) or continuous
wetting (ASTM E2832) R L-2 without any
attachments or modifications (MINI Horizontal only) .

ˆ Completely immune to sun or any kind of external
light: measurement area is clearly visible, allowing
easy alignment.

ˆ Interface with portable Bluetooth printer.

ˆ Option to average multiple measurements.

ˆ Fully documented measurements (date, time, Tilt
X, Tilt Y, GPS, etc.).

ˆ Audible signals (if enabled).

ˆ EasyData PC software for data exchange, Google
Maps integration and Microsoft Excel reports.

ˆ Easy calibration procedure.

ˆ Traceable calibrated ceramic reflection standard
for MINI Horizontal .

ˆ Traceable calibrated retroreflection standard for
MINI Vertical and MINI Road Studs .
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ˆ Rechargeable from a wall power outlet or a car
battery by using an adapter.

ˆ Multiple languages.

ˆ Simultaneous quadruple observation angle
measurements(MINI Vertical only) .

2.1 MINI Optional Features

ˆ GPS (WAAS).

ˆ External Color Camera.

ˆ Bluetooth interface to:

Android smartphones or tablets.

Bluetooth printers.

ˆ Telescopic Extension Pole.
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3 Care and Maintenance

"The measure of
intelligence is the
ability to change."

- Albert Einstein

The MINI uses LED technology, which makes the
instrument almost maintenance-free, as well as fast and
energy efficient.

Spectral color correctionV (� ) is achieved by advanced
optical filters assembled in the MINI's innovative
optical system. 1

The MINI is an optical instrument and must
be handled with care, avoiding intense shocks,
strong vibration, moisture and dust. Make sure
that the front lens is clean and undamaged
to ensure correct measurements.

1The optical system is covered by a patent.
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Do not remove screws or seals from your
retroreflectometer device. There are no internal parts
that can be repaired by the user. Handling can cause
misalignment of the optical measurement system or
permanent damage to your instrument.

In case of maintenance, get in touch with EASYLUX
Technical Assistance Service by www.easylux.com.br
contact form.

The retroreflectometer is constructed for outdoor use
under ordinary good weather conditions. Special
caution must be taken with rain, dirt, or deep wet
surfaces.

Be careful so that splashing water, rain, and wet waste
do not reach the instrument panel directly.

Clean the outside of the device with a wet piece of cloth.
Do not use thinner or other strong solvents. Dust on
the calibration base or white ceramic reference standard
can be removed with compressed air or with a soft
damp cloth.
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MINI uses daylight readable transflective (sun-
light readable) LCD technology. If the display
is exposed to intense, direct sunlight for a long
time, it could become overheated and shorten
the display's service life.

Avoid strong light intensity changes over the
measurement area (moving shadows) after
pressing the trigger key to take measurements.

DO NOT POINT THE RETROREFLEC-
TOMETER LENS DIRECTLY TO THE SUN.
IT MAY CAUSE SEVERE DAMAGE TO
THE INTERNAL SENSORS!

Store your equipment and accessories in a clean
and dry place.
Always keep the calibration base protected in-
side its carrying bag.
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3.1 Battery

MINI uses 6 standard AA-size 1:2 V rechargeable
batteries.

The battery level is continuously monitored by the
instrument. An alert will be displayed whenever
recharging the batteries is required.

To ensure reliability, the device will not start
measurements when the batteries charge is insufficient.

The multi-voltage power adapter and the vehicle power
adapter recharge the batteries within 8 hours. For fast
recharging, a third-party external battery charger can
be used. Never leave the batteries uncharged for too
long. Recharge them as soon as possible.

The batteries can be damaged if you keep them
recharging for more than 12 hours.

Keep the batteries charged to prevent aging
and damage.
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3.1.1 Replacing the batteries

Worn out batteries will not hold a charge very long and
must be replaced.

The batteries are located on the back of the MINI body.

To replace the batteries, remove the two screws and
remove the cover then the batteries can be removed and
replaced.

In case of strong impacts or vibrations one or more AA
battery units can slip out of the contacts. If the
machine does not turn on, remove and reinsert each
battery on the holder to fix the contact fault.

Use only AA-size rechargeable batteries, 2500
mAh or higher.

3.2 Servicing

For servicing information, please contact your local
distributor or EASYLUX at www.easylux.com.br.

You can use our Basic Troubleshooting Guide to help
you identify and resolve basic problems you may be
experiencing with your product. (See details in
Appendix C)
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3.2.1 Calibration Service

Easylux instruments do not need re-calibration or
special services unless damaged by external factors. To
ensure reliable measurements, periodic checking or
replacement of the instrument reference standard is
recommended.

In case of MINI Vertical or MINI Road Studs the
reference standard could be replaced by a new Easylux
traceable reference standard. Please contact your local
distributor or EASYLUX at www.easylux.com.br to
learn more about replacement of calibration standards.

In case of MINI Horizontal the ceramic reference can be
checked independently with a special Easylux
Calibration Kit (sold separately).

In case of damage or preventive maintenance, Easylux
offers service of the instrument at our factory and
re-calibration of the reference standards according to
traceable references.
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4 Getting Started

"All that is good is
easy, everything divine
runs with light feet."

- F. W. Nietzsche

Switch on the MINI by pressing and holding the
POWER key until the display turns on.

MINI Horizontal place the instrument on the road
marking, in case o MINI Vertical and Road Studs, place
the instrument facing the material under test and press
the trigger button to take a measurement.

When the measurement finishes, a value is displayed.

The measured data is automatically transferred to the
current LOG (see details in section 6.4).

If the battery level is below the minimum level, then the
measurement will be blocked and an error message will
be displayed. Please see section 3.1 about how to
recharge the batteries.

It is recommended to calibrate the MINI at least once
a day and always before starting to work. See more
about Calibration in section 6.1.
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For accurate results, take at least 3 readings in adjacent
areas of the material under test.

The instrument will calculate the moving average of the
last measured values according to the number of points
selected on the screen setup menu.

Stray light and sunlight are completely eliminated by
MINI's technology and do not cause any impact on
measured values.

The MINI will record detailed information related to
every measured value.

Each time a measurement is taken, data is stored into
the current LOG file.

The following data are saved (among others):

ˆ Road name,

ˆ Operator's name,

ˆ Direction (south, north, east, west),

ˆ Material classification,

ˆ Temperature and humidity,

ˆ GPS data (if installed),

ˆ Tilt X and Tilt Y (% inclination),

ˆ Date and time,

ˆ Measurement place,

ˆ Material color,
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ˆ Milestone (road km marker).

The user can change themeasurement place ,
material color and current milestone (road km
marker) for every measurement through thecontrol
panel menu. To learn more about the control panel,
please see section 6.7.

The road name is defined when you create a new LOG.
To learn more about LOG, please see section 6.4.

The MINI light suppression algorithm might not update
the screen if the new reading does not differ in more
than 3.5 % from the previous one.
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4.1 Measurement Screen

MINI Horizontal

MINI Vertical
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MINI Road Studs

1O Hardware icons.

2O LOG file name.

3O Current LOG record.

4O Averaged result.

5O Color and place.

6O Milestone (road km marker).

7O Road name.

8O CAL warning message.

The message (CAL) will be displayed when the system
detects a calibration fault.

9O Measured value.
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4.2 MINI Horizontal - Warning notes

The light angle of the MINI Horizontal is very narrow in
relation to the pavement surface. As a result, the
correct positioning of the equipment is very important.

Easylux must be positioned directly over the pavement
marking and parallel with the marking, as shown in
figure 2. Any other positioning will give erroneous
results.
Make sure the instrument is firmly placed on the surface.

The retroreflectivity will vary from one area to another
over a horizontal road marking. Small changes in the
equipment position may result in variations ranging
from 5 to 20 %.

4.2.1 Support pads

Please read the FAQ question number 11 about this
subject.
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Easylux retroreflectometer measures white and
yellow markings without any adjustment to the
instrument. It can also measure any kind of
marking design.

The MINI is powered by AA-size batteries. Do not
stress the system with several consecutive readings at
less than 1 second intervals. The MINI was not designed
to repetitive readings. It could overheat the batteries
and add instability to the light compensation system
or readings.

Ensure that the measurement area in front of
the instrument is free of dust and small stones.

Ensure the correct alignment of the instrument in re-
lation to the road marking. Road markings less than
1 meter long cannot be accurately measured by the
MINI HORIZONTAL.

Do not put pressure on the handle when taking a
measurement. That can affect the measurement
geometry and influence the reading.

An uneven marking or a small piece of gravel
trapped below the instrument will affect the
measurement geometry and the reading.
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Figure 2. MINI HORIZONTAL alignment and
measurement area.

4.2.2 Qd light source

It is very important to fix the Qd light source in the
correct position. Figure 5 in section 5.4 explains how to
make the Qd light source ready to use.

4.2.3 Calibration warning message

The calibration warning message will be displayed every
time the system detects a calibration fault. You should
calibrate the instrument again.
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4.3 Setting up for measurements

4.3.1 Create a new LOG file

The MINI implements a LOG file system that can be
used to organize your measurements.

When a new LOG is created, the user is asked for the
following:

ˆ LOG alias name;

ˆ Road name;

ˆ Starting milestone;

ˆ Operator's name;

ˆ Direction (north, south, east, west);

ˆ Material type (Paint, Thermoplastic, Epoxy, etc.);

ˆ Special NOTE.

Please see section 6.4 to get details about LOG Files.
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4.3.2 Screen and Hardware Settings

The main menu CONFIG options allow you to adjust
the most common MINI user interface settings.

From the submenu SCREEN , you can select how many
readings the average will be calculated from and how
many measurements will be displayed on the screen at
the same time.

Most MINI Horizontal users do not need Daytime
Visibility - Qd - for all measurements. It can be
disabled to make measurements faster.

From the submenu HARDWARE , you can erase the
SD Card files, turn off the GPS, or select energy saving
configurations. See section 6.6.2.
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5 User Interface

5.1 Keyboard

1O List key (power).

Hold the list key for more than 2 seconds to switch the
instrument ON or OFF.

Hold the power button for 2 second s to start
the machine.

The equipment will be ready to operate when the
measurement screen is displayed.

A short press on this button will open the Control
Panel . SeeControl Panel in section 6.7.

It is not possible to turn off the instrument when the
battery charger is plugged in.
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2O Down Arrow key.

Use this key to move forward and view the next
measurement record.

3O Up Arrow key.

Use this key to move backwards and view the previous
measurement record.

4O Main Screen key.

Use this key to switch between the main menu and the
measurement screen.

When the instrument is showing the main menu, use the
touch screen to select the menu item.

5O Trigger Button.

Figure 3. Trigger Button.

When the instrument is showing the measurement
screen, press the trigger button to take a measurement.
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Hold the Trigger Button for at least 2 seconds
to see the Angle Meter (Vertical model only).

Hold the Trigger Button for at least 2
seconds to delete the current record (Hori-
zontal and Road Studs model only).

5.2 Connector Panel

1O Charger LED.

It will be turned on (green) when a battery charger
power supply is plugged into the power connector5O .
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2O Reset Key.

If the system freezes for a long time, you can reset it by
pressing the Reset key (use a long object to press it
through the hole such as an extended paper clip ).

3O USB Port.

The USB Port is used to connect the instrument to a
Personal Computer.

4O Expansion Port.

The Expansion Port is used to add optional hardware to
the MINI (Color Camera, for example).

5O Power (Trigger key).

Plug the power supply into the power connector to
recharge the batteries inside the device. The batteries
can be charged using any DC supply from 10 V to 12 V.

The instrument could be damaged if connected
to a 15 V or higher voltage supply.

The battery icon in the upper status bar will also
indicate the charging state.

The instrument cannot be turned off when the battery
charger is plugged in.
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If the battery level is below the minimum level, the
measurement will be blocked and an error message will
be displayed.

Trigger Key - The Power connector can also
be used as a trigger key by connecting a wired
remote control to it.

6O SD Card.

The instrument requires a minimum 4 GB mini SD
Card - SDHC - , FAT formatted.

Do NOT erase the folder namedRES on the SD Card
because it contains important system files.

In case of accidental erasing of theRES folder, you can
download the files from EASYLUX website.

If you want to erase all SD Card files, please use the
instrument system facilities as described inHardware
Setup , section 6.6.2.
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5.3 Telescopic Extension Pole
(optional)

The MINI can be operated by an infrared remote
control. A telescopic extension pole can also be
adjusted for ergonomic considerations.

To turn on the remote control, please see instruction on
section 6.6.2.
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When the extension handle is attached to the
MINI HORIZONTAL it can tilt back over inclined
surfaces due the natural change of the mass center.
Always make sure that the MINI is in contact
with the surface before taking readings. In case
of low readings or ZERO, move the machine to
another position and press down the extension
handle to avoid tilt.
TIP: On inclined surfaces you can decrease
the length of the handle to avoid tilts.
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5.4 Qd - Daytime Visibility (MINI
Horizontal optional)

The Diffuse Illumination light source is sold separately
and can be added to the MINI at any time. The
installation demands a special Qd calibration KIT. It
allows MINI to check Daytime Visibility as per ASTM
E2302 and EN 1436 standards (Figure 4).

Do not disassemble the Qd light source and
always release the locking pin before folding it.
Strong forces in case of abnormal handling can
damage the Qd light source brackets.

Figure 4. MINI HORIZONTAL with Qd.
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It is very important to fix the Qd light source in the
correct position:

1. Move the Qd light source to the horizontal
position.

2. Hold the security pin.

3. Carefully, press down the Qd light source to fix it
in the correct position.

4. Make sure that the side screws (black handle) are
both very well tightened.

Make sure that the side screws (black handle)
are both very well tightened.

Figure 5. Qd - Daytime Visibility - It should be firmly
set in place to avoid mechanical misalignment.

1O Security Pin

It should be locked on the correct position to avoid
mechanical misalignment.
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2O Press down

Carefully, press down the Qd light source and tighten
the side screws.
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6 System Details

"I am looking for a lot
of men who have an
infinite capacity to not
know what can't be
done."

- Henry Ford

Figure 6. Main Menu.

Press the MENU key on the keyboard (section 5.1) to
access the main menu. When a menu item is selected, a
help text is shown at the bottom of the screen. The
main menu consists of four choices as follows:

1. Calibration;

2. LOG files;

3. Data;

4. Config.
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6.1 Calibration

The instrument is supplied with a calibration reference
standard.
It is recommended to calibrate the MINI at least once a
day, after recharging the batteries, before starting to
work, and after a significant temperature change.

If the MINI is calibrated at room temperature and used
at a different temperature, its output may include a
bias error. Environmental factors, such as the ambient
temperature, can introduce errors that may not be
readily evident when testing samples with unknown
values. It is important to calibrate the instrument again
in the field temperature, after stabilization. The typical
temperature stabilization time is around 10 minutes.

It is important to periodically calibrate
the instrument at a temperature close
to that at which it will be operated.

It is very important to keep the calibration
reference standard clean, as well as the instru-
ment front lens. Please, take the time to read
the care and maintenance recommendations in
section 3.
EASYLUX calibration standards are traceable
in accordance with NIST (National Institute
of Standards and Technology - USA).
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The instrument will display a warning ( CAL )
on the measurement screen whenever the sys-
tem detects a calibration fault.
It will be displayed 24 hours after the last cali-
bration or for every critical change in internal
temperature. Please recalibrate the machine
whenever you see the (CAL ) message

The instrument will not calibrate with the wall
charger adapter plugged.

6.2 Fast Calibration (MINI Horizontal
model)

The fast calibration mode is available for MINI
HORIZONTAL model only. In quick calibration mode,
the unit can zero out during calibration without the use
of a light trap or the black reference external device.

To do the quick calibration, keep the DOWN button
pressed when selecting the CALIBRATION option in
the main menu 6.
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6.2.1 MINI Road Studs and MINI Vertical
calibration

To start a new calibration, select the CALIBRATION
option from the main menu and follow on-screen
instructions.

MINI Vertical and MINI Road Studs are supplied with
a calibrated reference standard . The reference
standard is an attachable part with two sides. The
white side is the calibrated reflective reference. The
backside is covered with a black and non-reflective
surface. To ensure reliable measurements, periodic
checking of the instrument reference standard (white
side) is recommended. The user can buy a new
calibrated reference standard to replace the old one or it
can be checked independently at an optical laboratory.
You can adjust the calibration references in the
Reference Values screen 6.6.6.

Only MINI Road Studs and MINI Horizontal are
supplied with calibration base .

It is very important to keep the calibration base
clean, as well the reflective (white) side of the
reference standard and the instrument front lens as
recommended in section 3.

Always keep the reference standard clean
and protected inside its carrying bag.

The MINI will request the reference standard white
reference on the calibration process. Insert the reflective
(white) reference side and follow on-screen instructions.
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Figure 7. Reference standard - Calibration procedure
for MINI Vertical
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