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1 Introduction 

In 1995, the General Assembly of ECCAI (the Eu-
ropean Coordinating Committee for Artificial In-
telligence decided to publish a critical assessment 
of the state of Artificial Intelligence in Europe and 
recommendations for its future. The ECCAI ac-
tion is coordinated by its president Nicolaas Mars 
[1]. During this action, the authors of this pa-
per were invited to prepare the report for Eastern 
Europe, Switzerland and Austria. Representati-
ves from countries concerned were invited to sub-
mit a report. The summarised report will be pu-
blished as part of the ofHcial ECCAI report, the 
extended version here. In addition, reports from 
specific countries follow this paper. 

This report was partiallv influenced by reports 
in the popular press concerning the "death" of 
artificial intelligence (Al). Basicallv, the press de-
scribed saturation of the traditional, old AL At 
the same tirne, two new directions of Al are emer-
ging: new, weak Al and the industrial, invisible 
AL Current status of Al is not well defined, and 
may change rapidly. 

In USA, different reports have appeared descri-
bing the Al situation, and recommendations for 
a basic Al research agenda. The ECCAI effort is 
intended to provide a description of academic and 
industrial research, as well as applications. The 
report was not intended to be another commer-
cial for Al, rather it is aimed at highlighting Al 
strengths and weaknesses. 

Each author was invited to structure his/her 
report according to the following items, however, 
the form was not intended to tame the subject: 

— Research: major organisations (companies, 
research institutions, universities, etc), areas 
of research. 

- Development: Al applications. 

- Use: Al techniques, systems. 

- Education: institutions, degrees. 

— Funding: national, multi-national, EU sti-
mulation programs for AL 

— Impediments to AL 

2 Group Report 

State-of-the-art in the reported countries follows. 
There are the following groups 

- Switzerland and Austria with their long esta-
blished Al activities, healthy economy and 
neutral political positions. Especially Au-
strian Al with, e.g., the Applied Artificial In­
telligence journal is highly active at the Eu-
ropean and world-wide level. Nevertheless, 
funds for basic research in general, funds for, 
Al and interest in Al are not growing as fast 
as they were a couple years ago, and in some 
areas it is decreasing. In specific surroun-
dings, a small disillusion from vendors is pre-
sent. Some of them remember big promises, 
e.g., of the 5th generation, not fulnlled. Due 
to respected tradition, Al was already relati­
ven slowly introduced and is about staying 
at the same level in the last years. 

- Countries in transition (ECCAI members: 
Bulgaria, Czech Republic, Hungary, Slo-
vakia, Slovenia, Ukraine; and non-ECCAI 
members: Croatia, Macedonia, Poland, Ro-
mania) have generalh/ long tradition in AL 
Government-sponsored basic research in ge­
neral and Al research proportionally have 
severely declined due to political and mar-
ket changes - e.g. shock-therapies. The-
refore, state-of-the-art report is bound to 
change rapidly. Several of these countries 
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have their own Al and/or computer-science 
journals, and good ties with EU resulting in 
many joint research projects. Due to chan-
ges, the problems with Al saturation emer-
ging in specific western countries have not 
played a significant role. After the shock 
and decline in economic terms and research 
funds, many Al communities have oriented 
more towards real-life applications. The gro-
wing optimism is related to a constant gro-
wth of information-technology (IT) products, 
combining IT products with Al techniques, 
and expected economic growth. 

— Ex-Yugoslavian countries hit by war (Bosnia 
and Herzegovina, Yugoslavia). While Al ac-
tivities in some ex-Yugoslav counties (espe-
cially in Slovenia with the highest GNP in 
Eastern Europe, partially Croatia and Mace-
donia) are comparable with other countries 
in tradition, Al activities decreased or even 
ceased in Bosnia which was the heaviest hit 
by the war, and Yugoslavia (Serbia, Monte 
Negro) due to international isolation. Yugo-
slavia was once reasonably prosperous Al co-
untry with several important Al applications 
even in the military area. 

Overall, funding basic Al research, and Al ac­
tivities in general are in a small decline. Cur-
rently, research prototypes made for the purpose 
of making new publications look interesting stili 
dominate. Many scientific events such as confe-
rences stili have a distinct scent of academic isola­
tion thus distancing themselves from real life and 
real problems. A reasonable optimism in Al is 
present in Central and Eastern Europe orienting 
more towards real-life applications and integra-
ting Al with modern information technology. Al 
is changing from the science unsoundly claiming 
to change the world into a modest and reasonably 
successful intelligent-systems IT discipline. New 
bold ideas are rare yet there is a feeling that there 
are many fundamental questions only Al integra-
ted with related disciplines can investigate. 

3 Summary Report 

3.1 R e s e a r c h 

The basic and applied research in the field of Al 
is done mainly at universities, governmental in-
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stitutes and national academies of sciences. The 
proportion of Al research activities between diffe-
rent institutions varies from country to countrv. 
In several Eastern European countries, national 
academies cooperate research activities of seve­
ral single institutions. Largest national Al groups 
have usualh/ around 10 researchers, exceptionally 
over 20 researchers. A typical Al group has only 
a couple of researchers. Al groups are often or-
ganised as laboratories or even informal groups in 
larger computer departments with several 10 peo-
ple. Number of ali people involved in Al research 
in a country is typically a couple of 10, but less 
than 100. The exceptions are: around 200 rese­
archers in Austria and fewer than 20 active Al 
researchers in Croatia and Macedonia. 

Major research institution: 

- Austria: 43 university and research institu-
tes and departments of companies work in 
the area of Al, the largest among them be-
ing the Austrian Research Institute for Al 
(OFAI), the Christian Doppler Institute for 
Expert Svstems, both located in Vienna, and 
the Research Institute for Symbolic Compu-
tation (RISC) in Hagenberg near Linz. 

- Bulgaria: research institutions in Bulgarian 
academy of sciences: Institute of Informa­
tion Technologies (IIT) and in the Institute 
of Mathematics and Informatics (IMI). 

- Czech Republic: universities in major cities, 
especially Prague: Czech technical univer-
sity, Charles universitv, Institute of computer 
science, Academy of sciences of the Czech re­
public. 

- Hungary: Computer and Automation Insti­
tute of the Hungarian Academy of Sciences 
(SZTAKI), the Central Research Institute for 
Physics of the Hungarian Academy of Scien­
ces (KFKI), the Computer Research and In-
novation Centre (SZKI) and the Computing 
Applications and Service C. (SZAMALK). 

- Slovakia: universities in major cities, especi-
ally Bratislava: Slovak technical universitv, 
Comenius Universitv, and government rese­
arch institutes, including those of the Slovak 
Academy of Sciences. 
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— Slovenia: Jožef Štefan institute and Lju­
bljana University. 

— Switzerland: Universities of Geneva, Neucha-
tel, Zurich and the Swiss Federal Institute 
of Technology in Lausanne and Zurich, pri-
vate research institutions funded by the Dalle 
Molle Foundation, and a couple of companies 
such as The Union Bank of Switzerland or 
Swissair. 

— Ukraine: Association of Developers and 
Users of Intelligent Systems (ADUIS, 
Kiev), Taras Shevchenko National Univer-
sity (Kiev), V.M. Glushkov Institute of 
Cybernetics. 

— Croatia and Macedonia: Smaller Al groups 
exist in Croatia (University in Zagreb, Rud-
jer Boskovic Institute) and a couple of Al re-
searchers exist at the Macedonian university. 

— Poland: universities (among others: Krakow 
University of Mining and Metallurgy, Poznan 
University of Technology, Wroclaw Univer-
sity of Technology) and Research Institutes 
(e.g. Institute of Computer Science of the 
Polish Academy of Sciences in Warsaw - IPI 
PAN). 

— Romania: Center for Advanced Research in 
Machine Learning, Natural Language Pro­
cessing and Conceptual Modelling of the Ro-
manian Academy (RACAl), Research Insti­
tute for Informatics in Bucharest (ICI). 

3.2 Area of interest 

— Austria: medical expert systems, ma­
chine learning, intelligent agents, knowledge-
based systems, computer vision, robotics, 
neural networks, natural language, spe­
ech understanding, knowledge representa-
tion, knowledge acquisition, intelligent tuto-
ring systems, cognitive science, Al and so-
ciety, connectionism, user interfaces, deduc-
tion systems, Al software technology, non-
monotonic reasoning, qualitative reasoning, 
planning and configuration, diagnosis and 
classification, knowledge engineering, dialo-
gue models, philosophical foundations of IAI, 
image recognition, cognitive modeling. 

— Bulgaria: knowledge representation and rea­
soning, knowledge-based systems, intelligent 
tutoring systems, intelligent computer alge­
bra svstems, natural language processing, 
logic programming, machine learning, case-
based reasoning, neural networks. 

— Czech Republic: distributed Al, evolutionary 
computing, expert systems (medical, proba-
bilistic), fuzzy systems, ILP, image proces­
sing, industrial applications, knowledge en­
gineering, logic programming, machine lear­
ning, machine vision, qualitative reasoning, 
robotics, natural language, philosophical fo­
undations of Al, neural computing, proba-
bilistic methods, knowledge discovery in da-
tabases, pattern recognition, speech recogni­
tion, artificial life, multi-agent systems. 

— Hungary: expert systems, cognitive aspects 
of Al, Intelligent decision support sy-
stems, neural networks, image processing, 
knowledge-based systems, speech genera-
tion/synthesis, robotics, data bases, simula-
tion, Prolog, logic programming. 

— Slovakia: intelligent support in software con-
struction, knowledge based programming, 
software reuse, knowledge based software sy-
stem configuration management, intelligent 
processing in distributed and parallel databa-
ses, neural networks, speech recognition and 
pattern recognition, robotics, constraint logic 
programming, configuration design, genetic 
algorithms, computational logic, declarative 
programming, expert systems, knowledge re­
presentation, knowledge-based systems, un-
certainty in nonstandard logic, approximate 
reasoning, application of graph theorv, Pro­
log compiler, modelling of discrete event 
dynamic systems and synthesis of their in­
telligent control. 

— Slovenia: machine learning, ILP, expert sy-
stems, multistrategy learning, Al in medi­
cine, decision svstems, knowledge enginee­
ring, logic programming, qualitative reaso­
ning, natural language, philosophical founda­
tions of Al, neural computing, probabilistic 
methods, data mining, pattern recognition, 
speech synthesis, genetic algorithms, intelli­
gent agents. 



226 Informatica 20 (1996) M. Gams et al. 

— Switzerland: expert systems, knowledge-
based systems, computer vision, robotics, ne-
ural networks, natural language, machine le-
arning, Al and perception, speech understan-
ding. 

— Ukraine: decision making and planning sy-
stems, expert systems, knowledge discovery 
systems and their application in chemistry 
and material science, systems for classifi-
cation, diagnostics, forecasting, systems for 
processing natural language texts, proces-
sing of encyclopaedial knowledge, neural ne-
tworks, theorem proving, dialogue natural 
language systems, visual image processing, 
medical diagnostics, situational management 
systems, application of Al methods in CAD-
CAM. 

— Croatia: logic programming, ILP, philosophi-
cal foundations of AL 

— Macedonia: machine learning, Al in robotics, 
intelligent information systems. 

— Poland: intelligent control systems, image re-
cognition, automatic learning, decision ana-
lysis, expert systems, distributed intelligent 
multiagent systems, intelligent information 
systems. 

— Romania: multistrategy learning, knowledge 
acquisition, intelligent adaptive agents, in-
ductive logic programming, natural language 
processing, conceptual modelling, knovvledge 
representation, knowledge acquisition, intel­
ligent tutoring systems, cognitive science, 
automatic programming, genetic algorithms, 
intelligent manufacturing, simulation, deduc-
tive databases, expert systems, neural ne-
tworks, constraint processing, knowledge-
based modelling and simulation, computati-
onal logic, artificial life, fuzzy theory and sy-
stems. 

3.3 D e v e l o p m e n t 

Typically, institutions active in basic and applied 
research occasionally develop mostly experimen-
tal prototypes. However, there are some very in­
teresting applications in specific countries. Only 
a couple of specialized Al companies exist mainly 
in the Czech republic and Switzerland: 

- Czech Republic: Rockwell Automation, Ltd., 
Research Center Prague (distributed Al, 
knowledge acquisition and KB systems), and 
a private company HEM. Romania: a small 
company (VEDA). 

- Switzerland: development groups in many 
large companies. Each of the three large 
Swiss banks (Union Bank, Credit Suisse, 
Swiss Bank Corporation) has at least a small 
group vrorking on Al and neural networks. 
Several small companies are selling Al servi-
ces, the most active one being Synlogic AG 
in Binningen close to Basel. Swissair has a 
large (15 people) group developing Al soft-
ware for various airline applications. These 
are also sold to some 40 other airlines worl-
dwide. Swissair is using about 200 Lisp raa-
chines worldwide. 

3.4 Use 

The current use of Al techniques is typically re-
stricted to experimental prototypes. Such sy-
stems are normally tested by domain experts and 
occasionally by end-users. Very few of them reach 
the stage of daily use. However, there are several 
very interesting systems used in many practical 
applications, some of them in practical use for a 
longer period. 

- There are many systems developed in Au-
stria, however, no clear description is availa-
ble. 

- Bulgaria: experimental prototypes of deci­
sion support and expert systems are develo­
ped. Such systems use typically rule-based, 
case-based or based on neural networks. 
Examples: A rule-based expert system for 
classification of historical-geographical texts, 
two expert systems for diagnosis and treat-
ment of plant diseases, classification and eva-
luation of musical structures, a rule-based sy-
stem for diagnosis of glaucoma eye diseases. 
An expert system, called "Medicotox Con-
cillium", for urgent toxicology is used in a 
Medical University and in about 10 hospi-
tals throughout Bulgaria. A multi-agent ba­
sed system for computer simulated military 
exercises is used in the Bulgarian army. A 
rule-based expert system for classification of 
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coins and coin treasures is used in several hi-
storical museums in Bulgaria. 

— Czech Republic: several industrial Al sy-
stems are in routine daily use: production 
planning svstem TEPRO (running in TESLA 
Kolin since 1988, in CKD-Tatra since 1989); 
ES IZOLEX for technical diagnostics in the 
domain of electric net (Czech electric power 
distributor CEZ); ES for evaluation of the ac-
tual state of air-pollution and its impact on 
living organisms (Czech Institute of Hydro-
Meteorologv, Usti nad Labem). TEPRO is 
a production planning svstem offering cre-
ation of a correct and errorless production 
plan using information base consisting of ma-
nufacturing data relevant to the scope of the 
considered production type and knowledge 
about local production constraints. The sv­
stem is based on heuristic search in state 
space. Financial effect of TEPRO system was 
evaluated to 6 mil. Kc/1 year in both facto-
ries using it. Prototype ES were developed 
for genetic counselling and a KB system su­
pporting decision making in pathology. Seve­
ral original systems have been developed and 
they are being tested actualb/, e.g., GUHA 
for data-mining and the linguistic system TI-
BAQ. GUHA is an elaborate system sear-
ching for propositional dependencies in data 
(characterized through a set of unary attribu-
tes). TIBAQ (text-and-inference based an-
swering of questions) is a model of a build-up 
of an automatic "encyclopaedia". Its algori-
thms analyze the input texts (in Czech) and 
perform natural language inferencing. 

- Hungary: RECOGNITA PLUS, an OCR 
product with 14000 installations in 24 coun-
tries, 1500 installations of MProlog in 25 co-
untries ali over the world, CS-Prolog is now 
in use in 13 countries. Application areas 
and the number of projects: building in-
dustry (7 projects), chemistry (10), compu-
ting (6), energetics (7), medicine and health 
service (16), other industrial projects (11). 
Products and developers: ALLEX PLUS 
(ALL), GENESYS (SZAMALK), MProlog 
Shell (IQSOFT), KASNES (SZTAKI), ME-
TABOLEXPERT (CompuDrag Ltd.), PAN-
GEA (RMF), REALEX (BME), OPSQL 

(KFKI). An expert medical system for young 
children has been in use for several years. 

— Slovakia: a prototype for prediction of tech-
nological parameters of selected devices at a 
nuclear power plant. An Al application for 
II AS A, Laxenburg, Austria: a knowledge ba­
sed checking of the correctness of (a huge) 
amount of data for the RAINS model and 
knowledge based wizards supporting a user 
of the RAINS model. An expert svstem shell 
Codex has been in a routine use in more than 
15 applications throughout not only Slovakia, 
but also in the Czech republic. 

— Slovenia: Around 10 systems used occasio-
nally or regularly for real-life. applications, 
e.g., machine learning systems used for me­
dical diagnoses. These systems are: DEX -
a decision support system, machine learning 
systems Assistant, Ginesys, Golding, expert 
systems developed for signal processing, ge­
netic and CLP algorithms for scheduling ta-
sks in industrial process optimisation, Gol­
ding - a system for constructing equations 
from data. Systems were regularly or occasi-
onally applied at several institutions in Slo­
venia and sold also in several other European 
countries. Over 60 prototype or real applica­
tions were performed for various users and 
contractors. The major Slovenian applica­
tions were implemented at the Jesenice stili 
mili factory. The expert system controlling 
quality of the rolling emulsion in the Sendzi-
mir rolling mili has been in regular every-day 
use for over 5 years. 

- Switzerland: Expert systems and other 
applications using Al technology are in use 
in many companies and organizations, e.g., 
in the electronics, chemical, insurance indu-
stries. Swissair is a major user of Al tech-
nology with measurable and very substantial 
benefits. 

- Ukraine: There are 15 intelligent systems in 
occasional or regular practical use. CON-
FOR is intended for knowledge discovery, 
object classification, diagnosis and predic­
tion. CONFOR operates with examples and 
non-examples of investigated class of objects 
(processes, situations, phenomena, etc.) that 
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are represented as sets of attribute values. 
Original method of inductive CONcept FOR-
mation based on the growing pyramidal ne-
twork is taken as a principle in the CONFOR 
system. CONFOR passed successful long-
term examination in Ukraine, Russia and 
USA in such fields as material science, che-
mistry, medicine, geology, technology, astro-
nomy, economy, sociology, etc. Examples 
of application tasks: prediction of existence 
of predefined chemical compounds, search 
for new materials having desired properties 
(electro-optical, ferro-electric, superconduc-
ting, semiconducting), classification of eco-
nomic situations, discovery of regularities 
that characterize diseases, disease diagno-
stics, prediction of šolar.activity, diagnostics 
of failures in technical units and so on. MA-
NAGER complex makes it possible to design 
systems intended for situation analysis and 
decision making in various spheres of admi­
nistrative and economical activity. Applica­
tion domains: management in offices, enter-
prises, regions, for business activity support 
and may be used as a manager training sy-
stem. 

- Poland: Applications of prototype systems 
in histological images recognition (diagnosis 
of brain and liver cancer), evolutionary te-
chniques to task scheduling, multiagent sy-
stems for resource allocation and multiagent 
system for task assignment. 

— Romania: Natural language interfaces and 
expert systems have been actually used in 
the past 10 years. Examples: DISCIPOL, an 
expert system able to learn from examples 
and intelligently assist a technolog in choo-
sing the best technological solution in loud-
speakers manufacturing (used at the1 "Elec-
tronica" Factory in Bucharest), DEXTY, 
an expert system for designing industrial 
halls using typified elements. It integrates 
frames (structured objects) with rule-based 
knowledge and also with existing programs 
for stress verification written in conventional 
languages. This expert system was used at 
the Civil Engineering Design Institute in Bu­
charest. IURES, a natural language interface 
building svstem. The system (based on se-

mantic grammars and conceptual graph mo-
delling) has been used to develop Romanian 
language interfaces to an information retri-
eval system (Institute for Metallurgy Rese­
arch in Bucharest), a DATATRIEVE person-
nel database ("FLARO" Factory in Sibiu). 

3.5 Education 

Al education is available at graduate and PhD le-
vel as part of computer and information sciences 
in practically ali countries. There are university 
programmes at institutions mentioned in the re-
search section. 

3.6 Funding 

In practicalh/ ali countries concerned, the major 
part of Al research funding comes from the state. 
Educational activities are usually funded through 
Ministries of education. Research activities are 
supported by Research ministries or National sci­
ence foundations or grant agencies or committees. 
A substantial source of funding for the Al rese­
arch and Al-related activities are EU programs 
and bilateral cooperation. 

- In Austria, the Austrian Research Institute 
for Al alone is at present partner in six EU 
projects and member of 4 Networks of Excel-
lence. There are many other Austrian insti­
tutions involved in EU-projects. In the Au­
strian report for 1994, there are 149 coope-
rating partners, 87 in Austria and 62 abroad 
- of these 80 

- In Bulgaria, there are two TEMPUS pro­
grams in the field of Al education. There 
are also PECO and Copernicus research pro­
jects and European Networks in Al related 
areas. 

- In the Czech Republic, 4 TEMPUS projects 
have been finished already, 1 is stili running, 
8 PECO Al related projects are running ac-
tually. 

- Slovakia: 2 TEMPUS projects have been fini­
shed already, cooperation in COPERNICUS 
programme. 

- Slovenia: 7 active EU projects - TEMPUS 
and COPERNICUS projects, Networks of 
Excellence. 
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- Poland: TEMPUS and COPERNICUS pro,-
jects. 

- Romania: Network of Excellence in Lan-
guage and Speech-ELSNET-Goes-East, Ne-
twork on Inductive Logic Programming-
ILPNET, and Trans European Language Re-
source Infrastructure-TELRI), a European 
joint project (Multilingual Text Processing-
MULTEXT). 

3.7 Impediments 

Among the countries in transition, the major 
impediment for the usage of Al results is the 
present state of economies. There are not yet 
major private enterprises or major investors 
which could invest in Al. In general, lack of 
interest in industry and declined funding for 
basic research are seen as two negative factors 
for further Al progress. Another problem is that 
some Al product and service providers did not 
meet the expectations created by themselves and 
this is stili remembered by the managers. 
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