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SMF products family 

The purpose of the SMF family of systems is to measure 
accurately and efficiently , in field or in a lab environment , the 
photometric output of Airfield Ground Light System (AGLS) 
and compare this output with the ICAO (International Civil 
Aviation Organization) requirements and recommendations for 
photometric performance of the light fixtures. 

 
The family also includes SMF/PAPI , the  revolutionary system for 

fully automatic in field measurement of PAPI alignment.  
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SMF 
Photometric Measurement System 

SMF  represents  a family of  photometric measurement 
systems for AGL equipments especially  designed and 
developed by ARGOS INGEGNERIA Spa to operate both 
in the workshop of the airfield lights department and/or   
along  runways  and taxy. 

SMF/L/M/F are able to compute the light beam intensity 
in candela, the elevation, azimuth and the isocandela 
diagram according to ICAO grid points requirements.  

SMF/F is the field photometric system able to perform the     
stop and go measurement via a 13 sensors array which 
vertically scans the beam of the light under test  to get the 
photometric values.  

SMF/M is the  mobile photometric system able to perform 
the measurement of the airfield lights while moving (no 
stop) along runways and taxiways. 

SMF/L is the lab system  and it  is recommended for 
indoor operations of customers requiring a precise 
measurement of all inset and elevated fittings of AGL in 
order to certificate the performances of fixture before the 
installation in the airfield.  

SMF/PAPI is the system especially designed to perform 
the fully automatic measurement of PAPI alignment 
parameters. 

SMF/F 

SMF/L 

SMF/M 

SMF/PAPI 
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Photometric Measurement Systems 

SMF/F 
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SMF/F – General description  

 The SMF/F is a self moving testing equipment able t o be 
positioned in front of AGL fixtures, included also 
vertical signs, in order to perform the measurement  of 
photometric parameters according to ICAO 
specifications.  

SMF/F consists of a golf cart equipped with a speci al frame 
integrating all the devices necessary to allow a fu ll 
automatic operation for the photometric 
measurement. The SMF/F system software running on 
the on-board PC will assist  and drive the operator  
during each step of the measurement procedure.  

Before to start the measurement session the operato r will 
select the section of AGLS he wants to measure as 
defined during the AGL configuration phase allowed 
by  the system software.  

Once driven the cart in the proper position the ope rator will 
enter the ID  of lamp and type of test    and start  the 
measurement.  

The results of measurement will be automatically in serted 
in the system data-base and displayed in the main 
system panel of application software.  
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SMF/F - OPERATION THEORY 
 

The vertical scanning of lamp beam is performed 
according to the type of the lamp and ICAO 
recommendations.  

The bar is automatically moved at steps of 1 ° to 
accomplish the standard ICAO grid points (7 
steps, see the figure below) or the extended 
grid (13 steps) in order to increase the 
sampling window.  

In case of inset lamps the scanning starts from the  
ground while for the elevated ones a proper 
offset is applied according to the lamp type.  

 

 

SMF/F – The 13 sensors array  bar  
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SMF/F - Functional diagram 
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SMF/F - What SMF/F allows to do 

ICAO req. compliance tests 

 

Light beam ellipse measurement  

(ICAO Annex 14) 

AGLS  

certification 

AGLS  database 

AGLS  

maintenance 

PAPI photometric output check 

(ICAO Annex 14) 
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SMF/F - Main features 

• 4 wheel battery operated vehicle 

• Length: 260 cm; width: 110 cm;  

• Weight: 600Kg 

• Max speed: 50 Km/h 

• Range capability: 100 Km 

• Front lights for night operations 

• Special capote to make the operator 
comfortable during operations 

• Encoder for distance measuring 

• 3 Laser pointers 

• 13 sensors bar , 1 m length 

• Vertical automatic bar positioning 

• 1° horizontal aperture for each sensor at 
3m 

• 1° vertical resolution (single step)  

• Accuracy : 5% 

• Precision : 3% 

 



Photometric Measurement Systems  
  

SMF/M 
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SMF/M – General description 

SMF/M is the  photometric measurement 
system for AGL equipment especially  
designed and developed 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.  

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

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.  
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SMF/M – The Working principle 

SMF/M is a based  on the principle of a fixed and steady bar moving o n the same ( or parallel)  line 
where  lamps  to be measured lie.  

The bar of SMF/F is installed to be orthogonal to t he direction line  and thus  is able to cut the lig ht 
beam emitted by  the fixture in its  lower part  wh en the bar is far and in its the upper part  as soo n 
as the bar comes closer is to the fixture.  

The vertical scan requested by the ICAO grid points  is therefore accomplished by a reconstruction 
done by the system software on the basis of the sam ples acquired during the travel of the bar 
between the current lamp under measurement and the next one.  

The bar hosts 13 Lux sensors and  2 color sensors a ccording to CIE 1931 distributed over the bar in 
order to get the best  resolution/distance ratio. T he bar also hosts a special head containing 2 
fixture positioning sensors and  the alignment came ra. 

The sampling frequency is given by the traveled spa ce  and not by the time: the system is therefore no t 
critical and  user can stop the vehicle of SMF/F an d restart it without affecting the measurement.  

The SMF/F takes  a sample every 10 cm of traveled d istance  measured by a  high resolution   odometer 
(1 pulse every 0.7 mm) . SMF/M can consequently cou nt on the  amount of data necessary  to reach  
the figure of accuracy and precision requested by t he application.  

The user can precisely drive the vehicle using the alignment camera which reports the current position  
of the bar respect to the ideal line to be followed .  

Once acquired, the ICAO grid points of all the meas ured fixtures are processed and posted in the 
system data base so that the user can analyze all d ata relevant to the performance of  a single 
fixture or the  whole  AGLS. The photometric data a re provided  through tables or diagrams, 
including the ISOCANDELA diagram requested by ICAO recommendations.  

The data base structure is common to all the produc ts of SMF family: the user can therefore operate 
different systems ( LAB and MOBILE) without changin g the human machine interface (HMI).   

 
   



Horizontal scanning of the 13 
sensors bar (sampling)  

H = 20 cm 

LIGHT BEAM  

Horizontal cut of light beam  

SMF/M – Scanning of the beam 



17 

In order to allow a precise measurement of all inse t 
and elevated fittings of the airfield SMF/M  
implements a special multifunction optical 
sensor’s head 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.  

The optical head also includes a CCD camera to 
give the driver of the mobile the visual 
reference for the correct alignment of the 
measurement array with the stream of lights to 
be measured.   

The head is equipped with two optical sensors:  

SMF/M - The positioning sensors head 

S1, which  is responsible for the detection of the lamp (target) and calculation of transversal 
positioning of the lamp at moment of crossing (vert ical alignment of the bar over the lamp).  

S2 , which is responsible for the measurement of th e angle formed by the ideal line running from 
the lens of S2 and the nearest lamp . When the bar of SMF/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 precis e height of the light source in order to improve 
the accuracy of photometric measurement.  
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SMF/M – Data flow  
 

Sample Lux 
and color 

data  

table set-up of values 
acquired during  the  
horizontal scanning   

Software post 
processing  

OUTPUT 

Matrix of values in 
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the ICAO Annex 14 
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into the system DB  
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SMF/M – System Components 

 

 

Alignment monitor and camera  

Power Supply  

Sensors Bar  

Light  beam detectors  

Odometer   

PC 
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SMF/M – Operation theory  
 

SCANNING INSET OR ELEVATED LIGHTS  

Pilot axle 

 

   Sensors bar  

 

 
 

INSET ELEVATED  

Using  the sliding  support the operator can easily  move the bar in 
the position suitable to the type of lamps to be me asured  
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SMF/M – Bar positioning 

Bar position n°1 
for inset lamps 

Bar position n°2 for 
elevated lamps 

CAR FITTING ASSEMBLY 
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 SMF/M - Diagram of  Repeatability 

 
The diagram represents the repeatability of SMF/M s ystem in terms of 

dispersion of data measured in different sessions w ithin a given time 
interval and referred to the same source. In this c ase the diagram reports  
the centerline of an airport measured 3 times in th e same sequence with X 
axis representing the distance and Y axis represent ing the value of CD 
measured. The resulting 3 curves are close to be fu lly overlapped within 
5% of averaged difference.  
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SMF/M – System 
Performances 

 

- ACCURACY : 5% ( REFERENCE INSTRUMENT )  

- PRECISION :  5%  (REPEATABILITY)  

- 13 SENSORS BAR –  0.25 LUX resolution  

- HIGH SPEED ELECTRONICS FOR SENSOR 
OVERSAMPLING VIA 16 BITS LOW NOISE  ADC  

- 2 x CIE 1931 COLOR SENSORS  

- 2 OPTICAL SENSORS FOR BEAM POINTING  

- DISTANCE MEASUREMENT RESOLUTION: 0.7 mm  

- BUILT IN CAMERA FOR BAR ALIGNMENT  

- MAX SPEED : 60 Km/h  

- MAX OPERATING TEMPERATURE : 30 °C 

- EASY TO INSTALL  

- EASY TO USE 
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Photometric Measurement Systems 

SMF/L 



25 

SMF/L is a  photometric measurement system for AGL equipment 
especially  designed and developed by ARGOS INGEGNE RIA 
to operate in the workshop of the airfield lights d epartment.  

SMF/L belongs to the ARGOS ‘s product family for AG L 
measurement. It is specially recommended for indoor  
operations of customers already equipped with ARGOS ’s 
mobile  systems. It allows a precise measurement of  all inset 
and elevated fittings of AGL in order to certificat e the 
performances of fixture before the installation in the airfield.  

 

SMF/L – General description 

The measurement is performed by a 13 sensors array which vertically scans the beam of the light under 
test  to get the photometric values necessary to co mpute the light beam intensity in candela , 
elevation , azimuth and the isocandela diagram acco rding to ICAO grid requirements. The measuring 
bar is equipped with a color sensing device accordi ng to CIE 1931 recommendation.  

Measurement operations are fully automated and allo w single step measurement, 7x13 grid points 
measurement, 13x13 extended grid points measurement . Manual positioning of the bar is also allowed 
for special measurements defined by user.  

 The system is fully controlled by a user friendly  application software which includes all the functi ons 
necessary to create the data base, to set up the sy stem parameters , to save, display and print  the 
results of measurement, to compute and display the ICAO isocandela diagrams.  

The system software runs on a Windows XP platform. All the data acquired during the measurement 
sessions are stored into the system data base and c an be exported to other MS Office programs  for 
any further application.  
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Ethernet  

Emergency and control console  

SMF – System  Software  

SMF/L – System components 

Main cabinet  

Control signals  
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Windows XP Professional OS 

LAN/Modem 56 kbit/sec, 
USB 2 

COMM 

17”  Dispaly 

DVD/CD-RW Storage 

160 Gb HDD 

512 Mb DDR RAM RAM 

Intel Pentium IV, 3.0 GHz  CPU 

SMF/L – System components 

SMF/L integrates the same measurement 
components of SMF/F, with the  following 
differences:  

- Main power supply is 220 VAC;  

- The system computer is a desktop PC  

The system software is the same and allows 
the same functions, having set to 3m  the 
distance of the bar from the special 
supports for fixtures provided with the 
main cabinet.  

  

SMF/L Functional diagram  SMF/L PC configuration  
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SMF/L – Installation  
 

Setting the position of special supports for lights  
alignment to the measurement bar 

SMF/L is very easy to install following the instruc tions given in the 
system manual.  

You can fix on the floor the lamps’ support using a  pair of butterfly 
pivots in order to easily remove and change the sup port.  
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SMF/L – System Performances 

• High precision computer controlled bar  positioning  system  
• 13 LUX sensors with  1 ° spacing at 3 meters (ICAO), with 0.25 LUX resoluti on  

• 1 Color measuring device conforming CIE 1931 recomm endation (ICAO)  

• 7x13 (ICAO) or 13x13 extended grid points diagram  

• Average and maximum values (Cd) of beam intensity  

• Vertical and horizontal angle determination  

• SQL compatible system data base  

• LAN communication   

• Power supply: 220 Vac, 300 W  

• Accuracy : +/- 3%  

• Repeatability :+/- 2%  
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Red 

SMF 
Photometric Measurement System 

SMF SYSTEM 
SOFTWARE (PMS) 
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SMF – The PMS System Software Architecture 

• The PMS system software has been designed  to opera te for  Mobile ,  Lab and Cart 
operations. It is therefore organised in two differ ent modules:  

• Mobile measurement module  
• Lab/Cart measurement module with a common data base  and analysis procedures 

module for Lab/Cart/Mobile  
 

DATA STREAM

MEASUREMENT
START-UP

PRE PROCESSING
DATA ARE STORED INTO 
THE SYSTEM DATA BASE

MOBILE
SMF/M

OUTPUTS RESULTS

PRINT REPORTS

ISOCANDELA
DIAGRAMS

LAB/CART
SMF/F
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SMF – PMS System Software Mobile HMI 

Airport Selection  Subsystem Selection  

This module is dedicated to data collection and is run by the operator on  the portable 
PC  of SMF/M on-board of the vehicle equipped for  the measurement campaign. 
The following images show the initial set-up of the  measurement session.  
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SMF – PMS System Software – Mobile  HMI 

Lights Counter  Save Data  

 The following images show the lamp counter and dat a  saving functions  
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Red 

Distance Counter  

SMF – PMS System Software – SMF/F & SMF/L  

Measurement operations of SMF/F are very close to S MF/Lab system ones. The only difference  
consists  in the calculation of the distance betwee n the machine and the fixture, that is 
performed according to the real position of the car t driven by the operator. In the Lab 
system the distance is always fixed to the value st ated at moment of the installation.  
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SMF – PMS System Software - Reports 

Functions for  data analysis and  reports 
are the same for SMF/M, SMF/F 
and SMF/L  
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SMF – PMS System Software - Reports 

Functions for  data analysis and  reports 
are the same for SMF/M, SMF/F 
and SMF/L  
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SMF – PMS System Software - AGLS Reports 
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SMF – PMS System Software - AGLS Reports 
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Photometric Measurement System 
 

SMF/PAPI 
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SMF/PAPI – General description 
SMF/PAPI has been designed as a stand alone equipme nt fully devoted to the measurement of  the 

correct setting and alignment of  PAPI  (Precision Approach Path Indicator) of AGLSs .  
 
SMF/PAPI  is built around  a special photometric se nsor head able to determine via a fully automatic 

procedure all the alignment parameters of the PAPI unit under test . A simple and comfortable 
procedure running on a portable PC  will provide  t he maintenance operator with the precise 
indications about how to adjust the PAPI mechanical  trimmers in order to meet the perfect 
alignment.  

The measurement procedure of SMF/PAPI is quick and easy ( less than 10 minutes per unit)  and can be 
repeated by the user periodically or  when some spe cial maintenance is requested for  the unit (i.e 
unit repair or replacement ).  

The user is therefore allowed to ask for a flight c heck only when it’s strictly needed (i.e  only  for  check of 
harmonization of PAPI lights with ILS), having prev iously used SMF/PAPI for alignment and 
monitoring, thus saving time and money.  

 
The SMF/PAPI system can save in the system data bas e all the PAPIs settings (i.e  the elevation angles  of 

each unit) set at the time of  the certification fl ight , with or without ILS , and  get them as the 
reference values for further measurements. The user  is therefore guaranteed  that should  the units  
need to be realigned  after a maintenance  interven tion , they always will assume the same 
parameters set at the time of certification flight.  

 
A very important feature allowed by  the high level  of accuracy and precision of SMF/PAPI consists in the 

possibility to use the PAPI lights as reference for  checking  the  ILS alignment . In fact  a monthly 
measurement of PAPI units allows  the user to check  and  maintain a perfect alignment of PAPI 
lights so that should occur a  misalignment with  I LS , it must be investigated  as depending by ILS 
equipment.  

 
SMF/PAPI is a patented product and has been certifi ed by the Italian CAA ENAC, Ente per l’Aviazione 

Civile  as conforming to APS -01 recommendation for  equipment for PAPI alignment in alternative to 
flight check.  
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SMF/PAPI – Head components  
 

ALIGNMENT & MEASUREMENT 
HEAD 

MAIN DIGITAL CAMERA  

STABILIZED PLATFORM  

POINTING DIGITAL 
CAMERA  
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SMF/PAPI – System components 

12VDC PORTABLE STATION  SMF/PAPI  SYSTEM PC 

MAIN UNIT and TRIPOD  
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 SMF/PAPI  - Operations at Fiumicino Airport  
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  SMF PAPI – Measurement Procedure 

- SMF/PAPI equipment is positioned between  12 and  1 5 m far from PAPI 
under measurement  

- Operator targets the PAPI moving the head of SMF/PA PI via the joystick 
and the built in camera  

- SMF/PAPI automatically stabilizes itself in the hor izontal position  

- SMF/PAPI  starts  the observation of PAPI light bea m  emulating the eye of 
the pilot in the search of red/white  transition  

- SMF/PAPI automatically  looks for the axial alignme nt of the main 
observation camera with the light beam  

- Once the axial alignment is reached, SMF/PAPI autom atically reads the 
inclination  using very high precision MIL electron ic clinometer  

- SMF/PAPI automatically gives feedback to the operat or about the 
corrections to be done on PAPI legs to get an align ment in full accordance 
with the installation requirements  
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  SMF/PAPI - Measurement Procedure :
 Operator targets the unit 

JOYSTICK  
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  SMF/PAPI Measurement Procedure:  
   Start & Running 

START BUTTON  
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  SMF/PAPI – End of Measurement 

RESULT 
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   SMF/PAPI – System Performances 

- PRECISION  : better than 1’  

- ACCURACY : better than 1’  

- DURATION OF TEST PER PAPI UNIT : 10 minutes  

- NIGHT AND DAY  OPERATION (direct sun illumination not allowed)  

- FULLY AUTOMATIC OPERATIONS  

- INSTANT FEEDBACK TO CORRECT THE ALIGNMENT  

- MAX OPERATING TEMPERATURE : 45 °C 

- EASY TO USE 

- 12 VDC  BATTERY OPERATED  

- HAND PORTABLE  
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SMF/PAPI - Certification from Italian CAA-ENAC 
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SMF/PAPI – Lab test by  Italian CAA-ENAC 
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SMF/PAPI – Lab test by  Italian CAA-ENAC 


