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Abstract: - Machine intelligence (MI) systems offer several advantages over classical computer systems, but applications in real-life are not as common as they should be. We present a couple of advanced MI applications developed or being developed in our group: an employment agent, a speech agent, a semantic web speaking system, a still-mill application, an agent for OS help, an agent-based group server, and an e-commerce agent. Based on past experience, we highlight the principal advantages in the development and exploitation of the MI approach, and some problems. 

Key-Words: - Innovative applications, machine intelligence, intelligent systems

1   Introduction

Machine intelligence (MI) systems simulate intelligence so that a typical user seemingly perceives them as truly intelligent. In reality, these systems have more or less preprogrammed patterns of human behavior - they simulate simple intelligence (Buchanan et al. 1999; Goonatilake et al. 1996; Gams 1998; Hopgood 2001). MI systems are aimed at extending the applicability of computers and providing a technological basis for new and improved information services. 

    The true advantage of MI systems stems from combined advantages – computer hardware and machine intelligence, however limited (Buchanan et al. 1999; Hedberg 1998). Conventional computer systems offer several advantages over humans - they can function 24 hours per day, all days per year, with overall small expenses compared to humans. The speed of communication and calculation enables a single computer to communicate with hundreds of human users at the same time. 

    There are several social factors for introducing MI systems: More and more functions are supported by computers (Hamilton 1999). Humans are getting overloaded due to information overload. Huge amounts of data are processed by computers several orders of magnitude faster than by humans (Lewis 1999).

    Another very important property of information society is the growing space of all possibilities. Namely, technical possibilities in recent years grow much faster than they are exploited. In reality this means that we are dealing with huge space of generally available intelligent information technology capabilities. This is quite different compared to other technologies, such as space flights. The production of a new space shuttle is so expensive that it is hardly economic. It is cheaper to exploit the current form for years before introducing a new one. Unlike this, MI systems in the information age enable more new applications than we humans actually manage to implement (Figure 1). In other words – while space flights are restricted only to the richest and strongest countries in the world, practically every qualified information technology (IT) group can in principle develop world-class computer programs. 
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Figure 1: The information society enables more applications than humans manage to implement. The gap is widening.

Wee present a couple of successful applications that were developed or are being developed in our Department of Intelligent Systems. The developed systems have been already used by several ten thousand users monthly, they controlled the production of several hundred thousands tons of products and overall had a considerable impact on our society.

2   Employment and speech agent

The first system we describe is the EMA employment agent (Gams 2001a; Gams et al. 1998). The basic task of the system was to provide employment information (Figure 2, 3) through the Internet thus replacing human agents with an agent system. 

    The system consists of several tens of modules, including job-description ontologies, natural speech modules in English and Slovenian, and a global automatic database wrapper as a kind of universal agent employment communications.  For example, when a user declares a specific request for a specific profession, the system searches on its own through the Internet, through employment bases etc. and extracts the relevant information. Also, the system is able to report in a user-predefined time intervals, e.g. weakly, when and where it encountered relevant information. There are several principal advantages over search engines: a uniform output gathered from heterogeneous sites, gathering information from HTML and databases, specialized knowledge in a specific area enables additional functions.

    One of the advanced functions is based on language and speech technologies. The systems is capable of translating Slovenian text into English. The translation is based on a dictionary consisting of up to four words observed before in the employment data. New combinations are in the worst case translated as direct word-by-word translation and stored for further overview by humans. Stored combinations are sorted by frequency and translated by humans if reasonable. In addition, the translation system looks into the morphology dictionary to capture different forms of the same words. Finally, a spell-checker module corrects spelling errors. The translation is currently not yet at the level performed by systems translating between larger European languages; however, it is sufficiently good to enable understanding since the syntax is quite limited. 

    There are two speech modules, one for Slovenian and one for English language. The English speech system is based on the Microsoft agent. Our Slovenian speech modules (Sef et al. 1998) are freely available on the Internet  (http://ai.ijs.si/mezi/govor/govor.html). The system was implemented for Slovenian language based on the concatenation of basic speech units, diphones, using TD-PSOLA technique improved with a variable length linear interpolation process. It is slightly less understandable then the English system speaking English, however, is specialized for Slovenian employment information and is more understandable than adapted general speech systems. The ability to represent information in several languages and both through typing and speech is an important user-friendly ability. Agents are humanizing computers and their important property is communication with humans in a human-understandable way. The English and Slovene speech modules showed that this methodology is ripe for generating audible speech from text in English or Slovenian (the word intelligibility rate was around 90%). The quality of the system is inferior to human speech, but improvements are noticeable compared to older systems. However, polls showed that all these advanced functions were not of major relevance for the users. Most of the users just wanted information about free jobs.

    During seven years a substantial amount of energy was related to software engineering. Our employment agent system is an integrated heterogenous software system consisting of several modules and submodules, written in different programming languages and running on different platforms and operating systems. The system is a 30.000 lines program written mainly in C, partly in other languages and by Internet tools. Together with text and data it occupies 30 MB on a disk. There are over 200.000 visits monthly which represents one tenth of the whole population in our country. 
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Figure 2: Intelligent agent EMA offered over 90% of all nationally available jobs eight years ago. 

The system became operational eight years ago. It  offered over 90% of all nationally available vacant jobs. At that time, no other country provided similar percentage of all jobs on the Internet. In one year, the system was on average used by every citizen of Slovenia. Of course, most people even now don’t have access to the Internet, but some used the system a lot thus creating the high average use. Due to 2 million inhabitants, absolute numbers of users of the system were even at that time small compared to large countries.     But the system’s enormous success indicates that Figure 1 showing the growing area of possible applications is indeed correct. One advantage is that knowledge about MI is well spread around the world. Another our advantage was obviously the size – in a small country it is enough to provide just one global database while large countries have to take into account federal and local specifics

    Besides successful overall story, there were some problems as well. The major problem was organizational due to inadequate old-fashioned legislation: all job applicants have to receive a hard-mail reply. Since interesting jobs offers through the Internet got hundreds and even thousands of job applications, the institutions had to send as much written replies. In return, many of job applicants complained about being rejected, thus producing additional delay, and finally, institutions were unsatisfied because of the additional work. While EMA enabled substantially improved national job services, institutions were dissatisfied because of the archaic law demanding a written reply. Therefore, since the law regulations did not follow technological IT advances, the system was not as helpful as it could and should have been. 

     The EMA experience is overall very successful with a couple of relevant experiences – we managed to introduce several new advanced functions, implemented a system that was monthly used by around 10% of all our population, but had to degrade the system because of the lack of appropriate legislation. 

    Technically, the system performed well and offered several advantages. In our experience, several key factors for the success and problems were of human-social or political nature. The system was developed due 

to the encouragement of the minister of science and the director of the National Employment Service, who strongly supported the idea. But they could not modify the national laws or didn’t pay enough attention to it, which later hampered the system. 
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Figure 3: The employment-agent interface for matching jobs and workers.  

   Overall, the system was the most often used MI system in Slovenia so far, and the percentage of Internet-available jobs temporarily put it at top world level. The impact on the nation was harder to estimate since several less-educated workers represented the greatest percentage of the unemployed, and were also not accustomed to the Internet. Our estimate is that the major impact was because of better matching between jobs and workers. Thus, while not many unemployed found employment due to our system, a kind of matching optimization was performed due to our system.

3  Mobile Internet speech agent

This is a national project that enables multimedia access and use of the Internet through telephones (Figure 4). The idea is that due to several circumstances users need Internet functions through mobile or stationary phones. For example, one drives a car and can only use a phone. 

    There are two types of speech: a prerecorded human speech and dynamically generated program speech. The speech system enables voice output from any URL address by parsing HTML pages and speaking it in Slovenian. More relevant, the system enables any user to put text information through the GIVE system into GIVE’s local databases. In this way, any user can customize not only his Internet presentation but also provides automatic speech secretary available through the Internet and telephones.
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Figure 4: The mobile internet agent provides the Internet through phones in Slovenian language.

    The most common access is through a specific input telephone number and the telephone number of a particular institution or a person. In this way, for instance, anybody can get information about governmental institution or service even though no human is present there late at night. The GIVE project is still in progress. The system is operational and is going to be released to public soon. 

4   Other MI applications

Here we briefly mention some interesting MI applications designed in cooperation with our Department: a still-mill emulsion application, a help assistant for OS, a group-server, and an e-commerce agent.

    The still-mill application (Gams et al. 1996) has been our the most interesting industry application, since for over seven years our system yearly controlled quality of the oil emulsion in the rolling mill, and thus quality of the surface of iron products. Each year the company produced over 100.000 tons of iron rods and belts. The hybrid system integrated two machine learning systems, one knowledge acquisition system, and one expert system into one system estimating the quality of the oil emulsion. From the estimated quality, a direct match was made into proposed actions. The system replaced one person/expert thus indicating that a MI system can replace a human by copying his/hers knowledge through knowledge acquisition and an expert system, and by the addition of machine learning programs. After seven successful years of practical use, the whole system was replaced by another technological-based system imported from a European country.

     An agent/assistant was created for helping humans using VMS OS (Hribovsek 1995). In a way, the system was slightly similar to Office assistant, but several years younger. The system helped users typing or entering correct commands by being familiar with the profile of each user, by valid computer commands, by past experience of commands of each and all users, etc. The system was never commercially used, but tests showed that it could successfully help users in every-day tasks.

     An Internet group-server system was developed for an American company (Bezek 2002). It is based on agents communicating in KQML. The major advantages are more robust structure and easier upgrading since each computer/task/agent represents a robust self-contained entity cooperating with other agents. The system is finished and now in use.

     A universal e-commerce agent (Pivk 2001) is capable of creating dynamic uniform databases for specific products. For example, a user wishes to get information about tennis shoes in a specific city. The system creates information about tennis shoes in that area in a similar was as Amazon does for books. The system experimentally works for specific areas.

5   Conclusion

It is often the case that academic publications deal with interesting theoretical problems, but are not applied in real-life applications. On the other hand, several applications lack new interesting methods. We have managed to implement several successful machine intelligence applications that were used in real-life, and at the same time introduced new approaches. 

     Out thesis is that new MI methods offer several advantages, but it is hard to make successful applications due to a strange gap between the academic and the economic sector.  Therefore, there are great opportunities and great challenges in the intermediate sector.
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EMA - EMployment Agent

Ema s an employment agent (a program) that e-mails you info about avaiable jobs in Slovenia, employees looking for jobs
ete. For example, you might be interested in gefting e-mails about available jobs for directors; about young researchers with
just finished Ph.D. in chemistry ete. Go to "Tnside Ema* ('First time" when entering for the firs time).

o Avaiable jobs in Slovenia. Every Monday 2-4000 free jobs

* Looking for a job? Add your offer to the bulltin board.

* List of people looking for a job

* Employment bulletin board.

* Graduate students on a job market. Fresh graduate students with Zois sholarship.
* Other Buropean employment offices

* Slovenian interesting Web-Sites

© Intenational interesting Web-Sites Iy

* Slovene National Employment Offce,

o Access statistes.

+ Comments send to mat 1az. gaws@13s. 21 (ontents) o marko . grobe 1nik@1)s. =1 (mplementation).

Additional fanctions available in the "Tnside Ema" agent:

1. Fisst fime (unregistred) user use: |_Fist time
2. Registred users type usemame: foez1 and click: |_Old user
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