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Fraternal twins on a control mission
Even in the age of satellite navigation, terrestrial flight navigation systems (ILS, VOR, marker beacons) are 

still indispensable. It is therefore all the more important that these systems function properly. This requires 

regular testing and verification. Two new analyzers – one for ground use and one for in-flight testing – can 

handle all of the required measurements.

Fig. 1: Measurement flights with drones (here, the R&S®EVSF1000 is installed) are used in ground inspections to reach hard-to-access places (photo: 

Skyguide).

Regular checking and maintenance of 
terrestrial navigation systems based 
on ground inspection as well as flight 
inspection are key requirements stip-
ulated in ICAO Doc 8071 and ICAO 
Annex 10. Here, the results of ground 
and air measurements must be com-
parable in order to prove the stability 
and integrity of the systems as well as 
the measurement procedures. Accord-
ing to ICAO rules and regulations, the 
level of agreement also determines 
how frequently the measurements are 
to be repeated. The R&S®EVSF1000 

A specialist for ground 
measurements
Although terrestrial flight navigation 
transmitter systems have integrated 
monitoring functions, regular inspec-
tion and maintenance of these sys-
tems using independent measuring 
instruments is essential. Static analy-
ses as well as dynamic measurements 
(e.g. runway measurements) are among 
the tasks that must be performed 
by officials in charge of maintain-
ing the systems, i.e. airport operators, 
their subcontracted flight inspection 

VHF/UHF Nav/Flight analyzer (Fig. 1) 
and the R&S®EVSG1000 VHF/UHF 
 Airnav/Com analyzer (Fig. 3) ensure 
the required level of comparability with 
their identical signal processing hard-
ware and software. Despite their com-
pact design, these specialized instru-
ments deliver measurement accuracy 
as good as the best laboratory equip-
ment. Compared with their predeces-
sor, the R&S®EVS300, they offer better 
handling (e.g. convenient spectrum pre-
view) as well as improved performance 
(e.g. much higher sensitivity).
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organizations or government agencies. 
The battery-powered R&S®EVSG1000 
was developed precisely for such appli-
cations. The analyzer’s 6.5" color dis-
play is easy to read even in direct sun-
light and provides a complete overview 
of all settings and results. The spec-
trum preview in particular is very useful 
for measurements in the field because 
it displays both the IF spectrum of the 
measurement signal and the filter band-
widths that are used, so incorrect mea-
surements are virtually impossible. The 
instrument’s functionality is rounded 
out by numerous features such as inte-
grated recording of all measured values 
(R&S®EVSG-K21) including GPS posi-
tion data (R&S®EVSG-K20) and exter-
nal triggering capabilities (PPS, wheel 
sensor, etc.).

Fig. 3: Since their inner workings are largely identical, comparable measurements are no problem with the R&S®EVSF1000 (left) and the R&S®EVSG1000 

(right). The R&S®EVSG1000 is built to support ground inspection.

Fig. 2: When performing ground inspections on localizers, certain antenna heights are recom-

mended that are best obtained using a suitably equipped test vehicle. To perform dynamic runway 

measurements, such a vehicle is needed anyway. For glide slope measurements, the antenna must 

be positioned even higher.
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Localizer in a 2F ILS system
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Runway measurements –  
a challenge for CAT III systems
For ILS CAT III systems, analysis of 
the localizer along a runway is one 
of the most critical ground measure-
ments, requiring a temporary shut-
down of the runway to air  traffic. To 
minimize the interruption while 
still obtaining reliable results, the 
R&S®EVSG1000 offers high measure-
ment speed (100 measurements/s with 
R&S®EVSG-K22) and fast data storage 
(R&S®EVSG-K21). This allows trouble-
free drive tests at speeds over 60 km/h 
without undersampling of high-fre-
quency scallops caused by reflections. 
The R&S®EVSG-K1 option enables the 
R&S®EVSG1000 to perform simultane-
ous and independent measurements 
of the level and phase relationships 
between the course and clearance sig-
nals of a dual-frequency (2F) ILS system 
(Figs. 4 to 6).

Time is money –  
also with measurement flights
Due to their cost, it is important to min-
imize the number and duration of the 
required measurement flights (Fig. 7). 
Of course, to achieve this, a high-perfor-
mance measuring instrument is needed. 
Equipped with two signal processing 
channels, the R&S®EVSF1000 is able to 
simultaneously perform two indepen-
dent measurements on any desired fre-
quencies, e.g. measuring the localizer 
and glide slope signals during the land-
ing approach or simultaneously check-
ing two CVOR/DVOR stations. Steep-
edged preselector filters prevent the for-
mation of intermodulation products near 
powerful FM transmitters so that the 
measurement is not corrupted. During 
flights on the edge of the coverage area, 
the low-noise frontend ensures stable 
results even when faced with signals 
well below the specified measurement 
range. If a GPS receiver with PPS syn-
chronization is connected, each mea-
sured value can be correlated to the 
associated GPS time and position.

Fig. 5: Unfiltered (light blue) and ICAO filtered DDM curve for a localizer measurement at the center 

of the runway (course deviation 0). The pronounced scallops in the raw data occur during fast drive 

tests, but they are removed through ICAO filtering. The curve must not exceed the limit lines after 

filtering.

Fig. 6: The course deviation from the center line is obtained from the difference in depth of modulation 

(DDM) for the 90 Hz and 150 Hz signals at the receiving location.

Fig. 4: 2F ILS mea-

surement with IF dis-

play of the two carri-

ers (course and clear-

ance), the filter band-

width settings, the 

individual measured 

values (course, clear-

ance) and the sum 

evaluation.
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Glossary
2F ILS  ILS system with separate carriers for course and clearance
CATI, II, III  ILS approach categories
CVOR, DVOR  Conventional / Doppler VHF omnidirectional range
DDM  Difference in depth of modulation of the 90 Hz and 150 Hz tones of the 

localizer signal (0 % DDM [LOC] = center of runway)
DGPS  Differential global positioning system
Glide path  Transmitter that provides a signal used to determine the vertical deviation 

when landing
ILS Instrument landing system
Localizer  Transmitter that provides a signal used to determine the lateral deviation 

when landing
Marker beacon  Used to determine the distance to the touchdown point (outer, middle 

and inner markers)
PPS  Pulse per second; synchronization signal output by radio beacons, GPS 

receivers, etc.
RTK GPS  Real-time kinematic global positioning system for determining height and 

attitude
Scallop  Reflection-induced interference in the DDM curve along a runway
Threshold  Approx. 280 m ahead of the touchdown point (also position of inner 

marker)

Fig. 7: A typical R&S®EVSF1000 installation in a flight inspection system (photo: Norwegian Special 

Mission).

Mast too short? Terrain too 
rough?
Due to its size and weight, the 
R&S®EVSF1000 is ideal for use on board 
drones (Fig. 1). Drone flights are obvi-
ously no replacement for aircraft-based 
measurement flights, but they comple-
ment ground inspections at locations 
that are inaccessible with vehicles or 
masts. Of course, the current position of 
the drone must be known with high pre-
cision at all times (e.g. using RTK GPS 
or DGPS). Powered by the drone’s on-
board voltage, the R&S®EVSF1000 
delivers extremely stable measurement 
results in this application. The ILS glide 
path is typically analyzed in this man-
ner. Using a drone, this measurement 
can be performed in the far field. Due to 
the greater distance from the transmit 
antennas, the results are significantly 
more reproducible than with mast mea-
surements on the runway (mast mea-
surements are performed at the thresh-
old). The mast is not high enough for 
measuring the glide path signal further 
ahead of the touchdown point – a prob-
lem that is eliminated by using a drone.

Klaus Theißen
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