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The rapid and accurate measurement of the
photometric performances of inset and
elevated aerodrome lights (AGLS) is today a
safety critical issue especially for airports
certified for CAT Il and CAT Il operations.
The achievement and maintain of quality of
service for airfield light fittings is therefore
demanding equipment able to perform
measurements according to ICAO regulations
requesting as low as possible time of non
operability of airport runways. The need to
save time in the measurement routine of AGL
has pushed the manufactures of instruments
for airport photometry to design and develop
mobile systems capable to scan a complete
airport AGLS in few hours with an high level
of accuracy.

ICAO as regulatory authority, in the aim of a
continuous improvement of the safety of
airport operations has recommended in ADM-
Part 4- Chap. 17 dedicated to the maintenance
of AGL, the use of mobile measurement
systems in order to increase the frequency and
the effectiveness of periodical controls of
airfield lights.

ARGOS SMF/M

SMF/M is the mobile photometric

measurement system for AGL equipment
designed , developed and manufactured by
ARGOS INGEGNERIA to perform the

measurement of the airfield lights while
moving along runways and taxiways (no-stop
mode).

SMF/M can be easily installed on the front of
any commercial vehicle suitable to operate in

the airfields. The Customer can decide for a
fixed installation on a dedicated vehicle or for
a temporary installation if the vehicle must be
used for other tasks when not involved in
measurement operations.

SMF/M is easy to use: the operator is
assisted step by step by the system software
running on the on-board PC.

Working principle

SMF/M is a based on the principle of a fixed
and steady bar bringing a sensor array and
moving on the same line where lamps to be
measured lie.(see Fig.9)

Fig.9

The bar of SMF/F is installed to be
orthogonal to the direction line and thus is
able to cut the light beam emitted by the
airfield fitting in its lower part when the bar
is far and in its the upper part as soon as the
bar comes closer to the fixture under
measurement.
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The vertical scan of the light beam as

requested by the ICAO grid points is therefore

accomplished by a reconstruction done by the
system software on the basis of the samples
acquired during the travel of the bar between
the current lamp under measurement and the
next one.

The bar (see Fig.10) hosts an array of 13 Lux
sensors and 2 color sensors according to CIE
1931, distributed over the bar in order to get
the best resolution/distance ratio
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Fig.10
The bar also hosts a special head containing 2
optoelectronic sensors for precise fixture
location and the alignment camera(see
Fig.11). The sampling frequency is given by
the unit of traveled distance and not by the
time base. ThesMF/M system is therefore
not critical and user can stop the vehicle and
restart it without affecting the measurement.
The operator can precisely and safely drive
the vehicle using the alignment camera which
reports the current position of the bar respect
to the ideal line to be followed.

The SMF/M takes a sample of measures
from sensors every 10 cm of the traveled
distance. Distance is measured by an high
resolution odometer (1 pulse every 0.7 mm)
connected to a wheel mounted on the tail of
the vehicle.SMF/M can consequently count
on the appropriate amount of data to reach
the figure of accuracy and precision requested
by the application.

As soon as sampled data are transmitted via
LAN to the system PC installed on the
vehicle.

Once acquired, the ICAO grid points of all the
measured fixtures are processed and posted in
the system data base so that the operator can
analyze all data relevant to the performance of

a single fixture or the whole AGLS. The
photometric data are provided through tables
and diagrams, including the isocandela
diagram requested by ICAO - Annex 14
recommendations.

In order to allow a precise measurement of all
inset and elevated fittings of the airfield
SMF/M implements a special multifunction
optical sensor's head (see fig.11) able to
continuously determine the angle under which
each light appears to the measurement array
and the transversal position of the lamp when
the array is flying over the fixture.

When the bar oSMF/M is moving toward
the lamp, the angle of the lamp under
investigation increases as much as the lamp
is closer to the bar. The value of the angle is
therefore used to determine the precise height
of the light source in order to improve the
accuracy of photometric measurement.

Fig.11

The optical head also includes a CCD camera
which reports the image of the field on the
display installed into the hosting vehicle (see
Fig.12) to give the driver the visual reference
for the correct alignment of the measurement
array with the stream of lights to be measured.



Fig.12

Operations

The sensor bar can be easily adjusted in order

to measure inset or elevated fixtures using the
frame fitted to the car via a mechanical
interface . The operator using the sliding arm
of the frame can move the bar in the position
suitable to the type of lamps to be measured.
.(see fig. 13,14)
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Fig.14
SMF/M System Software

The SMF/M system includes a portable PC ,
running a powerful software which provides
the following tasks:

AGLS configuration: the whole airport
airfield lighting system is described
subdividing the AGLS into homogeneous
groups of lamps (the so called subsystems,
see fig.15a and 15b)

Fig.15a

Fig.15b



AGLS measurement: operator selects the
subsystem to be measured and start driving.
The system acquires data samples , processes
data , normalize data to ICAO grid points,
store data into the system data base (see fig.
16a and 16b).

Fig.17

Data can be reported using bar histogram in
order to show the results of measurements of
a whole subsystem , showing the ICAO and
user defined minimum thresholds of
compliance (fig.18).For each fitting is

Fig.16a available the isocandela diagrams , calculated
using a vertical aperture of 13 ° against the 7°
requested by ICAO specifications. This
feature give the user a more precise definition
especially for lamps exceeding the standard
elevation of the beam (fig.19).

Fig.16b

AGLS Data reporting:

All the data stored in the system data base are

made available on the system display (and on Fig.18
the system printer ) to review and analyze the

results of measurements. A synthesis of data

measured is given in the following main

system panel.



Fig.19
SMF/M accuracy and precision

The performances oEMF/M system have
been assessed by the Airport Department of
Italian Civil Aviation Authority ENAC for the
certification of equipment in conformity to
the technical standard APS-02.

The accuracy ofSMF/M has been tested
comparing data acquired by the system with
the corresponding ones produced using a
reference instrument and a manual procedure
supported by a gouge representing the ICAO
grid points. The results demonstrated that
accuracy and precision of the instrument are
better than5% .

The diagram in fig. 20 shows the figure of
repeatability in terms of dispersion of data
measured in different sessions within a given
time interval and referred to the same source.
In this case the diagram reports the centerline
of an airport measured 3 times in the same
sequence with X axis representing the
distance andr axis representing the value of
candelas measured. The resulting 3 curves are
close to be fully overlapped within 3% of
averaged difference. In consideration of the
overall assessed results the unit has been
declared as conforming to APS-02.

Fig.20

Technical specification of supply

13 Sensor bar - 0.25 LUX
resolution

2 x CIE 1931 Color sensors

High speed electronics for sensors
oversampling via 16 bit low noise
A/D converters

2 optoelectronic sensors for beam
pointing

Built-in camera for bar alignment
Wheel odometer for distance
measurement with a resolution of
0.7 mm

Frame for bar supporting

Power supply and cables

Display for bar alignment

Portable PC with System software
User and Maintenance Manual
Certificate of Calibration

Software licence

Max speed of measurement: 60
Km/h

Max operating temperature 40°

GPS for easy lamp location in the
airfield



