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High-reproducibility ILS ground 
 measurements directly on runways
One challenge facing airports today is that they need to be able to automate and conduct ILS ground 

measurements at regular intervals, as specified in ICAO Annex 10 and Doc. 8071 using as little personnel as 

possible. The R&S®TS6300 test system is the answer: It supports all localizer and glide path measurements 

as required by ICAO and delivers reproducible results.

Mobile system for ILS measurements
The R&S®TS6300 is a modular test system that can per-
form ILS ground measurements at airports (FIG 1). It not 
only meets all the requirements of the ICAO standards, it 
is also exceptionally easy to operate and offers very high 
reproducibility of measurement data. The core of the sys-
tem is the R&S®EVS300, a portable level and modulation 
analyzer designed specifically for starting up, checking and 

maintaining ILS and VOR systems (FIG 2). It is a compact 
instrument, capable of acquiring all key parameters at a rate 
of 100 measurements per second, synchronizing these with 
the GPS position, and digitally separating course and clear-
ance signals using only one signal processing channel. This 
makes it ideal for performing mobile measurements. The 
ILS/VOR analyzer also meets the full range of demands of 
ground measurements and flight inspection systems. This 
permits the direct correlation of ground-based and airborne 
measurements, as recommended in ICAO Doc. 8071. 

The other important component of the system is the 
R&S®ILSChecker software that was developed in cooperation 
with the Swiss Skyguide air navigation services organization. 
This sophisticated and exceptional piece of software engineer-
ing reflects Skyguide’s in-depth expertise and many years of 
experience in the field of ATC. 

R&S®ILSChecker:  
data acquisition, visualization and evaluation
R&S®ILSChecker runs on Windows®. It acquires data, dis-
plays it graphically and offers users a range of specialized 
evaluation options. Since the measurement results it deliv-
ers are highly reproducible, changes in the ILS signal are 
easy to identify and can be mapped precisely to their causes. 
Large reflective surfaces such as the tail units of big aircraft 
on taxiways or construction cranes at an airport, for exam-
ple, can impair an ILS signal — hence the importance of reg-
ularly checking whether the signal is still within the permitted 
tolerances. 

The software can load a reference trace to enable results to 
be compared with previous measurements: It shows the raw 
data, filtered data and the reference trace as a graphic during 
the actual measurement process. The information displayed 
includes key parameters such as the minimum, maximum 
and average DDM, SDM and RF level, as well as the course/
clearance ratio along the length of the runway. The system 
can also check the course alarms at 90 Hz and 150 Hz in the 
same way as in airborne measurements. 

FIG 1 Vehicle with built-in telescopic mast for localizer measurements.
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Localizer course structure 
Signal measurements carried out along the runway center-
line are essential for assessing the quality of an ILS system. 
The results are used to verify the runway’s designated ILS cat-
egory. The parameters needed to filter the DDM values in 
accordance with ICAO regulations are adjusted automatically 
at runtime using GPS data to reflect the speed at which the 

FIG 3 Course structure measurement with 

 reference traces.

test vehicle is moving. Along with the data measured at a rate 
of 100 Hz, the software also displays the filtered data needed 
to assess the signal’s limits (FIGs 3 and 4). The exceptional 
reproducibility and accuracy of the data ensure close correla-
tion between the measurements on the ground and in the air 
and help minimize the effort involved in flight inspections. 

FIG 4 Course structure measurement, raw data, and data 

filtered in accordance with ICAO standards.

FIG 2  The R&S®EVS300 ILS/VOR analyzer.

The R&S®EVS300 ILS/VOR analyzer with its extensive 
scope of functions is an ideal instrument for conducting 
ground-based and airborne ILS / VOR / marker beacon 
measurements. Its extremely fast measurement data pro-
cessing, remote control capability, and large internal data 
memory round out its well-thought-out design.

For details, see News from Rohde&Schwarz (2007) 
No. 194, p. 30–32.
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LLZ coverage and LLZ linearity coverage
It is not always possible to perform orbit measurements 
covering the ideal arc of ±35° around the localizer antenna 
(LLZ). R&S®ILSChecker takes the pattern of the test vehicle’s 
receive antenna into account as well as changes in distances 
between the localizer antenna and the vehicle. This means 
that the software can compute and compensate for variance 
in the LLZ antenna pattern it displays (FIG 5). The linearity of 
the DDM values in the course sector is a key quality criterion 
of the localizer’s radio transmission system (FIG 6). 

FIG 5 Measured and compensated field strength of LLZ coverage.

FIG 6 Measurement of LLZ linearity coverage 

with reference trace.

Glide path coverage
The vertical glide path is measured using a mobile telescopic 
mast set up at a defined point (usually, the runway threshold) 
at a specific distance from the transmit antenna. Measure-
ments are carried out while the mast is gradually extended 
from an initial height of 5 m up to 22 m (FIGs 7 and 8). 

Data evaluation using R&S®ILSChecker Reader
The time window available for performing measurements is 
often very small, but owing to the high measurement rate, the 
test system can check the results while it records the values, 

Outstanding features
 ❙ Complies with ICAO Doc. 8071, 
ICAO Annex 10, Volume 1

 ❙ Records 100 data sets per sec-
ond, including GPS time and 
location information 

 ❙ Fully supports all stipulated 
localizer and glide path mea-
surements 

 ❙ Automatically adjusts lowpass 
filter time constants to vehicle 
speed 

 ❙ Offers highly reproducible mea-
surements that clearly identify 
changes in the ILS signal and 
map them to their causes

 ❙ Reduces costs since only one 
operator is required
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FIG 7 Telescopic mast for glide path 

measurements.

enabling errors to be corrected instantly. A detailed evaluation 
can be performed later in the lab using the R&S®ILSChecker 
Reader software, which can be installed on any number of 
PCs without the need to purchase additional licenses (FIG 9). 
The GPS data recorded concurrently enables users to deter-
mine the position and speed at which each value was mea-
sured. The local reference system is coordinated with the 
flight inspection data, making it easy to compare the filtered 
values for course and clearance DDM, SDM and level, as well 
as the course only, clearance only and course and clearance 
signals.

FIG 8 Glide path coverage measurement.

FIG 9 Detailed analysis of course and 

clearance. 
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Mix-and-match modularity
The R&S®TS6300 is a highly modular solution that can encom-
pass everything from installation kits to fully equipped vehi-
cles and can be tailored individually to customers’ require-
ments. It is even possible to integrate existing customer 
equipment. For details, contact the Rohde&Schwarz special-
ists at the company’s service center in Cologne.

Gabriele Hanke
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