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We are the only not-for-profit,
globally recognized research institute

covering the full range from prepress to
print finishing and from materials &
environment to security applications. MORE INFOS: WWW.FOGRA.ORG/EN

The success of our activities is crucially dependent upon 
a careful selection of research topics. Advice regarding 
Fogra’s research programme is provided in the Technical 
Committees and the Executive Committee, that, in accord-
ance with the statutes, determines the research programme 
and approves the projects for the following period.

Each of the 6 Technical Committees (see page 3) generally 
meets twice a year and brings together industry experts 
and Fogra scientists to offer current projects the benefits of 
industry experience and to discuss new research projects. 
This hard-wired closeness to the industry also ensures that 
the results will be implemented.
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Current projects

13.003 Process standardization for expanded gamut 
multicolour printing

Timescale:  01.03.2019 to 28.02.2021
Funding: Programme of the Federal Ministry for Economic 

Affairs and Energy for the support of “Industriellen
 Gemeinschaftsforschung” (IGF) via the German 

Federation of Industrial Research Associations (AiF);
 IGF No. 20561N

This project is developing key requirements for a predict-
able and industrial multicolour workflow. In the first in-
stance, a test suite is being developed to enable the com-
parison of current solutions for the preparation and editing 
of multicolour graphic objects by means of documentation 
and an evaluation matrix. Subsequently, typical multicol-
our printing systems are to be analysed on a cross-process 
basis in order to derive the criteria for the production of 5C, 

6C and 7C test charts. Finally, an exchange colour space 
will be developed for the design and separation of multi-
colour objects and integrated as part of an ISO standard.

The results of this research project will benefit the entire 
added-value chain of the printing industry, especially the 
packaging printing segment. The establishment of contract 
hard or softproofing, which doesn’t currently exist, will 
secure multicolour printing considerable market shares. 
Service providers will increasingly be able to exploit the 
production savings of 20-40% achieved through reduc-
tions in plates, inks, wash and makeready cycles in order to 
increase their competitiveness. In addition, the elimination 
of laborious approval processes will be a major easing of 
the cost burden for all print service providers and agencies.  

It is envisaged that the understanding gained through 
this research project will be integrated into international  
standards. 

13.004 Machine Learning Framework for dynamic 
image quality criteria decision

Timescale: 01.06.2020 to 31.05.2022
Funding: Programme of the Federal Ministry for Economic 

Affairs and Energy for the support of “Industriellen
 Gemeinschaftsforschung” (IGF) via the German 

Federation of Industrial Research Associations (AiF); 
IGF No. 21209N

Partner: Lehrstuhl für Bildverarbeitung der RWTH Aachen

The aim of the research project is to develop a solution 
based on artificial intelligence for the evaluation of image 
data according to application-specific image styles. Small 
and medium-sized design agencies and premedia houses 
benefit from this, as the time required for the look devel-
opment as well as for the preflight and preparation of large 
image files is significantly reduced. For this purpose, both 
original and edited/prepared image for image styles such 
as tourism, fashion, food or cosmetics will be collected by 
a webApp to be developed to serve as training data.

On the basis of these, a neural network is developed that 
enables a dynamic image quality assessment without a for-
malised (human) rule based set of the respective taste or 
image style. The evaluation is carried out in such a way that 
any images for a given purpose are automatically checked 
in the sense of a traffic light system as to whether they 
correspond to a certain image style right away (“green”), 
whether this can be achieved with an effort of retouching 
(image correction) to be evaluated (“yellow”), or whether 
the image style is completely missed (“red”). The automa-
tion of previously not objectively describable image style 
characteristics, such as for example achieving exciting or 
fascinating light/dark contrasts, or the testing for natural 
daylight moods or an activating tonality will be utilized by 
modern, supervised Deep-Learning algorithms
(“image-to-image translation”).

The transition from current, rule-based to AI-based ma-
chines supports the further digitisation of prepress media 
and enables IT departments – especially those of medi-
um-sized repro companies – to implement and test the AI 
methods provided in Python themselves.

Prepress

13.005 Modelling colour appearance in full colour 3D 
printing

This project concerns both the Technical Committee “Pre-
press” and the Technical Committee “Digital printing” and 
is described in detail in the latter.

13.006 Improving textile colour communication

This project concerns both the Technical Committee “Pre-
press” and the Technical Committee “Digital printing” and 
is described in detail in the latter.

| PREPRESS
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| OFFSET PRINTING

Current projects

34.022 Mackle and CO² savings through paper- 
dependent pre-adjustment of sheet-fed offset presses

Timescale: 01.09.2020 to 31.08.2022
Funding: Programme of the Federal Ministry for Economic 

Affairs and Energy for the support of “Industriellen
 Gemeinschaftsforschung” (IGF) via the German 

Federation of Industrial Research Associations (AiF);
 IGF No. 21355N

The individual behaviour of the paper to be printed is not 
known to the printer in advance. Consequently, the re-
quired setting must be determined on the running press. 
This requires a certain number of prints. This so-called 
mackle cannot be sold and increases production costs as 
well as CO2 emissions due to the additional material con-
sumption. The research project aims to establish a new pa-
per parameter that can be used to predict the solid tone 
densities and tone value increases to be expected in the 
sheet-fed offset process. Furthermore, a method is to be 

specified with which reproducible and comparable results 
can be achieved in different paper laboratories.

The basis for the paper characteristic value to be estab-
lished is the solid tone densities of laboratory prints with 
a special test ink at a specific ink film thickness. In order 
to compensate for fluctuations in the measured values, col-
ouring series must be carried out from which the charac-
teristic values are to be derived by means of a polynomial 
fit. Furthermore, a procedure is to be developed how the 
characteristic value can be adapted to different ink-paper 
systems in practice. Extensive printing tests on a sheet-fed 
offset press are planned to determine correlations with the 
solid tone densities and tone value increases.

The research results are to be incorporated both in interna-
tional standardization and in the daily practice of sheet-fed 
offset printing. The incorporation of the research results 
into standardization is to be achieved by supplementing 
the already existing ISO 15397 in the form of an addition-
al paper characteristic value. Concrete implementation in 
practice can take place as follows: Paper manufacturers 

determine the new characteristic value to be established 
and additionally state it within the scope of the usual pa-
per specifications. Printers store this characteristic value 
in their workflow system, where it is used for automatic 
presetting of the inking units. In order to achieve the de-
sired printing results, a one-off calibration to the ink series 
used must take place in advance.

13.003 Process standardization for expanded gamut 
multicolour printing

This project concerns the Technical Committee “Offset 
printing” as well as the Technical Committees “Digital 
Printing” and “Prepress”. It is described in detail in the 
latter.

32.175 On-demand inactivation of microbial contam-
ination in the fountain solution circuit of offset print-
ing presses with 3D-printed, biodegradable hydrogels

This project concerns both the Technical Committee “Offset 
printing” and the Technical Committee “Materials & Envi-
ronment” and is described in detail in the latter.

Offset printing
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Current projects

13.005 Modelling colour appearance in full colour 3D 
printing

Timescale:   01.10.2019 to 30.09.2021
Funding:  Programme of the Federal Ministry for Economic 

Affairs and Energy for the support of “Industriellen
 Gemeinschaftsforschung” (IGF) via the German 

Federation of Industrial Research Associations (AiF); 
 IGF No. 20852N
Partners:  Fraunhofer-Institut für Graphische Datenverarbei-

tung IGD and Institut für Lasertechnologien in der 
Medizin und Meßtechnik at the University of Ulm 
ILM

The goal of this project is to significantly reduce the time 
and money expended on characterizing and profiling mod-
ern full colour 3D printers and in doing so to guarantee a 
colour accuracy that is fit for operational use by capturing 
the intrinsic optical parameters of full colour prints and 
modelling and validating them for production-relevant ap-
plications. Optical characterization of Polyjet- and Multi-
jet-Fusion produced components produced should provide 
the parameters needed for visual characterization (colour 
and translucence) together with profiling and control. The 
implementation and performance optimization of the Four 
Flux model as well as neural network feedback promise an 
understanding of the interrelationship between the CMYK-
CW control values and the resulting appearance that is 
precise enough for many practical applications. Using the 
control values, which are always available, this relation-
ship is to be investigated for the actual arrangement of 
the manufacturer or driver-dependent voxel arrangement. 
This project will greatly benefit from the cross-industry 

nature of the research institutes that are taking part in it. 
This is particularly true for fundamental optical charac-
terization or modelling as well as visual plausibility and 
practical measurability, which is heavily influenced by the 
use case of the 3D printing industry. Use cases that are rel-
evant to the intended target groups should be identified so 
that the results can be prepared for specific individual use 
cases and the applicability checked through field tests. The 
3D printing profiles being developed should be embedded 
in the ICC iccMAX (ISO 15076-2) colour management ar-
chitecture. The SME dominated optics industry, the print-
ing and advertising industry, print service providers and 
start-ups that have specialized in 3D product visualization 
should benefit in particular from the results. 

42.031 Modelling of colour rendering properties for 
high-speed inkjet printing and the establishment of 
suitable characteristic values for paper 

Timescale: 01.03.2019 to 31.05.2021
Funding: Programme of the Federal Ministry of Economic 

Affairs and Energy for the support of “Industrielle 
Gemeinschaftsforschung (IGF)” via the German 
Federation of Industrial Research Associations (AiF); 
IGF No. 20591N

High-speed inkjet presents the user with considerable chal-
lenges in routine operation and this includes the handling 
of colour management. In order to be able to achieve the 
desired colour result, inkjet systems require an initial, 
two-step process calibration. Firstly, the maximum ink 
quantities (solids) and the gradations (tone value increase) 
are adjusted for each primary colour to achieve a repro-
ducible baseline condition. Subsequently, a media profile is 

generated to characterize the colour; but this profile is only 
valid for a given combination of printer (including inks), 
printer settings and the substrate in question. 

However, efficient print production precludes the readjust-
ment of the printer or the generation of an individual me-
dia profile for every paper change. This would take much 
longer than the actual production time and make the job 
unprofitable. As a result, the same settings are generally 
used for printing any given paper category, even though 
the solid colours and tone value increases that are achieved 
may clearly differ from each other. If appropriate changes 
are made in conjunction with a new paper the printed prod-
uct fails to match the desired appearance in terms of colour 
even if the paper colour is identical.

In order to noticeably reduce the time required to adjust 
inkjet printers and, at the same time, ensure reliable col-
our print production, suitable paper parameters are to be 
established as part of the planned research project. This 
will make it possible to assess in advance of a paper change 
whether a new setting is necessary or which adjustment 
steps have to be carried out or media profiles assigned. The 
characteristic values can also be used to make a deliberate 
choice of papers that do not require a readjustment of the 
production process between the respective print jobs.

13.006 Improving textile colour communication

Timescale: 01.09.2020 to 31.08.2022
Funding: Programme of the Federal Ministry of Economic 

Affairs and Energy for the support of “Industrielle 
Gemeinschaftsforschung (IGF)” via the German 
Federation of Industrial Research Associations (AiF); 
IGF No. 21349N

Digital textile printing currently comprises various differ-
ent market segments, which are mainly distinguished by 
the application, the choice of natural or synthetic textiles 
and the matching inkjet dye classes.

The colour communication workflow in digital textile pro-
duction faces major challenges. This starts with the choice 
of an appropriate RGB exchange colour space. The creation 
of designs from typical Adobe programs results in datasets 
that are mostly created in the sRGB or AdobeRGB colour 

space. These are far too large in comparison to typical tex-
tile swatches or practical digital print colour gamuts. This 
leads to time-consuming and cost-intensive, mostly itera-
tive colour adjustments for the predominantly small and 
medium-sized print service providers. Therefore, a suitable 
RGB exchange colour space is to be developed in this pro-
ject. A second issue in colour matching is the discrepancy 
in colour measurement. Most colour definitions in textile 
apparel printing are based on the D65 standard illuminant 
and the 10° standard observer. The ICC profiles of typical 
digital textile printers are by definition based on D50 and 
the 2° standard observer – whereby a conversion of the 
respective CIELAB colour values is not exactly possible. 
For this reason, this project aims to develop, implement 
and test a consistent spectral workflow based on the new 
iccMAX standard. The third focus of this project is on the 
test print production of both “paper proofs” and “textile 
proofs”. The predominantly small and medium-sized fash-
ion agencies and print service providers will benefit above 
all from fewer test prints and the associated coordination 
rounds. In summary, a standardisation concept is to be 
conceived that will lead to a new ISO standard on the one 
hand and a separate chapter in the ProcessStandard Digital 
(PSD) on the other.

13.003 Process standardization for expanded gamut 
multicolour printing

This project concerns the Technical Committee “Digital 
printing” as well as the Technical Committees “Offset prin-
ing” and “Prepress”. It is described in detail in the latter.

Planned project 

71.015 Evaluation of the adhesive binding capacity of 
uncoated printing papers for high-speed inkjet applica-
tions 

This project concerns both the Technical Committee “Digi-
tal printing” and the Technical Committee “Packaging & 
Print finishing” and is described in detail in the latter.

| DIGITAL PRINTING

Digital printing



| PACKAGING & PRINT FINISHING

10 Fogra research programme 2021 Fogra research programme 2021 11

Current projects

71.014 Material and process parameters of foil lam-
inations for the prediction of thermal and mechanical 
resistance

Timescale:  01.01.2021 to 31.12.2022
Funding: Programme of the Federal Ministry for Economic Af-

fairs and Energy for the support of “Industriellen
 Gemeinschaftsforschung” (IGF) via the German 

Federation of Industrial Research Associations (AiF); 
 IGF No. 21404N

The project is based on the hypothesis that the failure or 
durability of the adhesive bond of multilayer laminated 
composites under thermal and mechanical load can be 
tested, evaluated and prognosed in advance based on a re-
quirements profile and an influence variable analysis.

In this context, “testable” is understood to mean the de-
velopment of a laboratory laminating system and a test 

procedure for unlaminated and laminated printed sheets 
on laboratory and industrial samples. For this purpose, ex-
isting and newly developed methods or processes adapted 
from other areas are used. Another approach is the labo-
ratory production and evaluation of thermal laminations. 
“Evaluable” is understood to mean the comparative inter-
pretation of results of laboratory and industrial samples 
after stress testing. Acceleration procedures are developed 
that promptly indicate defect characteristics (delamina-
tions) that occur with a time lag. The industrial sample 
test provides an up-to-date status of the lamination quality 
customary in the industry and the materials used. 

The requirement profile consists of the product-specific re-
quired film adhesion and resilience of the film lamination 
depending on the subsequent further processing in order 
to ensure a defect-free product (absence of delaminations). 
The predictability of a foil lamination is the recording of 
the complexity level or the production risk based on the 
material and process parameters. 

Planned projects 

71.015 Evaluation of the adhesive binding capacity of 
uncoated printing papers for high-speed inkjet applica-
tions 

The research project aims at the predictability of the per-
fect binding behaviour of a paper. With model based on 
paper data, it is possible to enables measures for a more 
data-based production.

In the first step, the test papers are characterised via select-
ed paper tests. Based on this data, a mathematical forecast 
model is developed that will be iteratively adjusted with 
the results of the laboratory methods as well as craft and 
industrial perfect binding tests. The laboratory methods 
are concerned with sheet edge processing and the sheet 
edge bonding. The possibility to make a statement about 
the final bond strength (percentage bonding strength) prior 
to any edge processing will be checked. During the blade 
edge roughening an evaluation of its effect (degree of fibre 
exposure) and the susceptibility to interference (e.g. seal-
ing effect at the sheet edge) will be performed. The labora-
tory method for blade edge bonding provides for a testable 
gluing variant that is as reproducible as possible. 

A further research approach is based on the specific process 
technology in high-speed inkjet printing on the achievable 
perfect binding quality. Here the moisture penetration into 
the paper, waiting times between printing and binding and 
the inkjet-specific block formation are to be investigated.

82.005 New test method for coating, ink, varnish and 
film adhesion on the basis of an impact pendulum

Fogra developed a coating adhesion tester (LHT) many 
years ago, which is used for testing in coating technology. 
Wide-ranging experience with the tester and the desire for 
more in-depth knowledge of the testing process and the ad-
hesive tapes used justify additional work in this area. With 
the help of impact pendulum tests, the separation forces  
will be separated in the vertical and horizontal directions, 
in order to correlate with manual tests (adhesive tape pull-
offs). 

Typical adhesive tapes from the market will be investigated 
with respect to the adhesive forces over time on differ-
ent substrates, interfacial substrates, interfacial energies, 
batch consistency and usability intervals. The test surfaces 
involved will be characterised with regard to their rough-
ness, compressibility and surface energy. Test results of the 
release forces of the material combinations (adhesive tape 
+ surface) are correlated with the material parameters de-
termined here. Thereby test results of different test devices 
(tensile tester, impact pendulum, Fogra LHT) are taken into 
account. Improvements of the test method will be derived 
from all test data. Interlaboratory tests are planned and an 
ISO standard proposal are planned.

Packaging & 
Print finishing
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Current projects

32.175 On-demand inactivation of microbial contam-
ination in the fountain solution circuit of offset print-
ing presses with 3D-printed, biodegradable hydrogels

Timescale: 01.02.2021 to 31.01.2023
Funding:   Programme of the Federal Ministry for Economic 

Affairs and Energy for the support of “Industriellen
 Gemeinschaftsforschung” (IGF) via the German 

Federation of Industrial Research Associations (AiF); 
 IGF No. 21626N
Partner: wfk – Cleaning Technology Institute, Krefeld

Printers have to cope with high costs because the foun-
tain solution circuits of offset presses regularly require 
a great deal of cleaning and maintenance to prevent the 
formation of biofilms. The contamination of fountain solu-
tion circuits is becoming increasingly critical due to the 
steadily reduced use of isopropanol. In addition, the new 
classification of conventionally used biocides as hazard-
ous substances by the ECHA (European Chemicals Agency) 

means that fountain solution additives only contain small 
amounts of such substances. These circumstances make it 
necessary to release antimicrobial substances in fountain 
solution circuits only in specific doses that meet specific 
needs in order to prevent biofilm formation and minimise 
cost and time intensive cleaning work.

Within the scope of the proposed research project, a hydro-
gel that can be degraded by microorganisms is being devel-
oped for the on-demand release of antimicrobial peptides 
in fountain solution circuits from readily available and 
inexpensive raw materials. The system consists of a nov-
el, enzymatically degradable 3D-printed hydrogel network 
with embedded DNA-polyacrylamide microcapsules load-
ed with antimicrobial peptides. The microcapsules prevent 
uncontrolled release of these active ingredients into the 
dampening solution. In case of contamination with bacte-
ria, the hydrogel is degraded, which leads to the opening 
of the capsules and the local release of the antimicrobial 
peptides as needed and thus to the inactivation of microbi-
al contamination.

52.039 Material compatibility and deinking of mineral 
oil-free newspaper inks

Timescale: 01.03.2021 to 28.02.2023
Funding: Programme of the Federal Ministry for Economic 

Affairs and Energy for the support of “Industriellen
 Gemeinschaftsforschung” (IGF) via the German 

Federation of Industrial Research Associations (AiF); 
 IGF No. 21646N
Partner: TU Darmstadt, Fachgebiet Papierfabrikation und 
 Mechanische Verfahrenstechnik (PMV)

In recent years, there has been frequent discussion about 
the problem of mineral oil components in recycled paper 
and cardboard, which can pass into packaged food and 
whose cause lies largely in the coldset printing inks that 
re-enter paper production via the waste paper cycle. There-
fore, the need for mineral oil-free newsprint inks is grow-
ing, especially as there are efforts in Germany and France 
to make mineral oil-free inks mandatory. 

Within the scope of this research project, a test printing 
forme is to be developed with which newspaper-typical 
elements can be printed with a sheetfed offset press. By 
systematically testing different mineral oil-free newsprint 
inks on several newsprint papers, factors influencing the 
deinking result are to be identified in order to optimise 
deinkability in cooperation with ink manufacturers. An-
other objective is to develop a new set of reference mate-
rials for performing swell tests with offset inks, as the set 
of test materials established in the industry for many years 
is no longer up to date. For ink manufacturers, this is an 
essential aid in the development of new ink formulations. 
Furthermore, knowledge is to be gained about how the oils 
used affect rubber materials in order to be able to modi-
fy printing inks in a more targeted manner and to ensure 
compatibility with elastomers.

| MATERIALS & ENVIRONMENT

Materials & Environment
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Current projects

80.012 Colour coordinate prediction for transparent,  
coated prints in order to establish a proof printing 
method

Timescale: 01.03.2019 to 31.08.2021
Funding: Programme of the Federal Ministry for Economic 

Affairs and Energy for the support of “Industriellen
 Gemeinschaftsforschung” (IGF) via the German 

Federation of Industrial Research Associations (AiF); 
 IGF No. 20566N

Colour appearance is highly dependent on gloss and the 
presence of transparent coatings, as well as the lateral 
spread of light in the transparent layer. Printed products are 
frequently finished with coatings or laminated films. With 
the exception of inline coating, these are generally only ap-
plied after printing and therefore after the colour matching, 
and result in a change in the colour appearance. In princi-
ple, this change can be forecast on the basis of physical ef-
fects and measurement values. Based on our expert knowl-
edge and taking into account the literature, a model is to 
be developed that allows colour changes resulting from the 
application of matt and gloss coatings of known thickness.  
This will also allow the conversion of colour measurement 
results between measurement devices with different sizes of 
measurement aperture.

It is assumed that the principal scattering mechanism at the 
substrate surface or the ink layers is not influenced by the 
transparent coating. In the model, all the scattering angles 
from -90° and +90° are treated as equally likely. Any possi-
ble changes in the scattering characteristic due to the trans-
parent coating would be beyond the scope of this project.  

Besides the thickness of the transparent layer, the key meas-
urements used for the modelling are the spectral reflection 
and absorption behaviour of the relevant transparent and 
opaque surfaces and the refractive index of the transparent 
layer. In addition, the lateral spread of the light is measured 
spectrally in the direction of propagation. A measurement 
device will be developed for this purpose.

A precise understanding of lateral light spread will reveal 
previously hidden correlations between the presence of 
transparent layers and the resulting colour changes. On the 
one hand, this allows reliable colour coordinate predictions 
to be made for surfaces coated after printing with trans-
parent layers and, on the other hand, it also allows the pre-
diction of colour coordinate values for colour measurement 
devices using different measurement spot sizes. The latter 
permits the reliable use of printing industry typical col-
our measurement devices (4 mm measurement spot size) for 
special colour measurement applications on transparently 
coated prints. 

81.004 Lifespan simulation of smart cards by means 
of cyclical fatigue analysis

Timescale: 01.10.2019 to 30.09.2021
Funding: Programme of the Federal Ministry for Economic 

Affairs and Energy for the support of “Industriellen
 Gemeinschaftsforschung” (IGF) via the German 

Federation of Industrial Research Associations (AiF); 
 IGF No. 20862N

This research project is based on the working hypothe-
sis that the resilience of smart cards can be quantified by 
measuring defined characteristic values in the course of cy-
clical bending. The durability of smart cards is frequently 
measured in terms of the number of stress cycles withstood 
during bending strength investigations. However, the cri-
terion measured by this test, the number of stress cycles 
withstood, offers only limited information and is not suf-
ficient for the definitive determination of the actual me-
chanical bending strength of smart cards. In addition, the 
number of stress cycles withstood suggests a durability that 
is substantially higher than what is actually the case. 

To significantly increase the validity of the test result, it 
is necessary to continuously measure the restoring force 
present in the card over the entire bending stress cycle. As 
already shown by IGF research project 17837N, conclusions 
about the condition of the card can be drawn by plotting the 
dynamic forces. For example, the type of card breakage can 
be identified: If the card breaks along one split, for example, 
it shows a steady and fast force decay, whereas the restoring 
force of a card that breaks along two different splits shows 
a step-like decay behaviour. Furthermore, it was found that 
a load applied to the card prior to the cyclic bending stress 
influenced the slope of the linearly decreasing force curve. 
Thus, cards of the same batch that were clamped along a 
step for a longer full stop of time always showed a lower 
slope than those that were not preloaded. It is therefore as-
sumed that statements regarding the load capacity of cards 
can be made on the basis of the force curve. For this, it is 
necessary to find correlations between the course of the 
restoring force and the actual condition of the card. This in 
turn requires the development of reliable analysis methods 
for a sufficient evaluation of the card’s condition. In order 
to finally be able to quantify the resilience of smart cards, 
it is necessary to define unambiguous parameters of the 
force curve.

82.006 Development of standardised performance 
tests to optimise performance and interoperability in 
NFC technology

Timescale:  01.02.2021 to 31.01.2023
Funding: rogramme of the Federal Ministry for Economic 

Affairs and Energy for the support of “Industriellen
 Gemeinschaftsforschung” (IGF) via the German 

Federation of Industrial Research Associations (AiF);  
IGF No. 21628N

The aim of this research project is to develop a test based 
on the ISO/IEC 14443 in order to check the performance 
and interoperability of readers and transponders. This 
means that not only contactless smart cards can be tested, 
but also all transponders and readers that meet the require-
ments of ISO/IEC 14443. This results in a very wide range 
of applications from which many small and medium-sized 
companies will benefit. The starting point is a recently de-
veloped test command, which monitors the clock frequency 
of the chip processor during initialisation and anti-colli-
sion. The project is based on the working hypothesis that 
by extending this command, it is possible to evaluate the 
performance and interoperability of transmitter-receiver 
systems using NFC technology. To achieve this, all func-
tions necessary for the application must be addressed.

The so-called Dhrystone test, which is a benchmark for the 
computing power of central processing units (CPU), serves 
as a guide. The Dhrystone algorithm essentially consists of 
arithmetic, string operations, logical decisions and mem-
ory accesses. In order to fully evaluate the functionality 
of smart cards, it must be extended to include other tasks, 
such as data encryption. The new command can be used to 
check not only the logic of the processor, but also the hard-
ware components of the transponder. As recently demon-
strated in a completed research project, the clock rate can 
be used to draw conclusions about the functional status of 
the smart card. The reason for this is that the clock rate is 
proportional to the degree of energy coupling. If there is a 
defect in the antenna or in the connection between the an-
tenna and the chip module, the ohmic resistance increases, 
converting some of the induced energy into heat. This loss 
can be measured with the developed test command.

| SECURITY APPLICATIONS

Security applications



Research support
Our research projects receive public funding from the Fed-
eral government and the EU, with the largest portion being 
provided by the IGF programme for the funding of joint 
industrial research together with the ZIM programme de-
signed to promote innovation in medium-sized enterprises. 
Both of these programmes are supported by the BMWi, the 
Federal Ministry of Economics and Energy, and are ad-
ministered by the AIF, the body that coordinates the work 
of research associations.
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Transfer of results
Knowledge transfer is of utmost importance. We make our 
expertise available to the industry through publications, 
individual consultation, training, symposia and other spe-
cialist events, provide support in the implementation of 
the knowledge gained and thus promote the discussions of 
themes that are key for the future.
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