Continuous Speech Recognition in a Maritime Company Call Center

The case 

Hellas Flying Dolphins (HFD) is one of the largest and most financially fit maritime companies in Greece, setting as its goal the improvement of coastal transportation both via conventional ships and via new technology high speed vessels. The company employs 3.000 crew and other staff, and transacts with over 1.100 Greek Suppliers. The latter places Hellas Flying Dolphins among top companies not only locally, but in Europe as well.

The high number of received calls in the company's call center and the difficulties encountered in responding even in half of the calls, especially during summer time, raised the need for a technological solution, able to support the high standard and user friendly corporate profile. HFD decided to automate its call center and incorporate latest technological advances for the improvement of the provided services. The company aimed to the development of a dynamic call center, for the provision of information regarding ships destinations and itineraries as well as on ticket availability, in a 24-hour basis. Within the company's scope was, also, the expansion of the automatic call center facilities in order to support full booking services. This way, HFD could provide quick and direct customer service to a greater number of people, even in peek hours, diminishing at the same time its operational costs, since human agents will be occupied less time in that process.

HFD effected a market survey for the monitoring of available solutions, compliant with the specific purpose. The investment on new technologies was considered to be of great importance for the company, which sought to exploit fully the voice recognition technology and other automations to substitute the physical agents. HFD contracted with Knowledge S.A., a Greek company with long experience in language technology, and particularly in voice technologies.  

A speech technology expert provider

KNOWLEDGE S.A., founded in 1988, consists an Informatics Research and Development Company, member of the LogicDIS S.A. group. It is among the most active companies outside the area of Athens - it has its head office in the city of Patras - in the fields of software development and integrated systems. 

KNOWLEDGE has developed voice technologies aiming at supporting user friendly dialogue via telephone. Such a system "listens to" the user, "understands" his/her request and responds by taking the appropriate action. The available solutions are based on the company's platform named "Oral Dialogue Systems" and on SpeechMania, a PHILIPS Speech Processing product. The combined technology of the two companies allows for systems which recognize an almost infinite number of words, without requiring certain key words or specific dialogue models. The users may interact in the same manner they would do with a human agent, using natural language, incomplete sentences, grammatical mistakes or even regional accents.

PHILIPS' SpeechMania platform and Intel's CT Connect were selected for the HFD call center. The KNOWLEDGE team worked on the development of the appropriate dialogue, undertook the customization of the system and the integration of all tools. During the development process, no specific problems were encountered and the cooperation between the two companies was remarkably smooth. In the past, they were both partners in the European project E2M (www.e2m-project.org) dedicated to e-Business applications, so there was prior collaboration.

Development of the Call Centre

The pilot project was online for the initial testing in the summer of 2002. Tourist agents and other people assigned by the HFD were used in order to test the call center. However, although the percentage of the recognized speech was satisfying, the level of actual feedback regarding the user friendliness or the naturalness of the dialogue was not statistically significant since the testers were already familiar with the terminology, the kind of data provided etc. In October 2002 the call center was made available in real circumstances of everyday interaction with the public, a testing period which lasted till the end of the year. Since January 2003, anyone who needs information on HFD itineraries and dials +30 210 4199200 may use the automatic call center, which is now in full use. The company decided to enable a prompt for the call transfer into a human agent, allowing, thus, their customers to select whether they want to interact with the system or prefer to speak directly with an agent. 

According to the statistics, a 26,53% of the incoming calls were directly connected to an agent, indicating perhaps that those users still do not have much confidence in the particular technology. It is noteworthy, however, that a 55,43% of the total calls are serviced by the system. Therefore, the human agents have less work to perform - they save up to 55.43% effort - which consists one of the most important reasons for the development of the system in the first place. The following tables show the total call statistics for the period November 2002 - February 2003: 

Total Incoming Call Statistics 


Number of Calls
Percentage

Direct transfer to an agent (booking department) according to the user request 
20003
26,53%

Hung up immediately
13602
18,04%

Fully serviced by the system 
41795
55,43%

Total Calls
75400
100,00%

Table 1

Analysis of the calls which were transferred 

to the automatic call center 


Number of Calls
Percentage

Calls that received information on ship itinerary & hung up
35734
85,5%

Calls that received information on ship itinerary & were transferred to agent for the booking 
2173
5,2%

Transferred to agent due to wrong recognition (3 wrong attempts) 
1212
2,9%

Incomplete calls without identified reason (correct recognition up to that point)
1714
4,1%

Incomplete calls due to a user (the user not following the system instructions) 
711
1,7%

Incomplete calls due to recognition failure because of increased noise 
251
0,6%

Total Calls
41795
100,00%

Table 2

From the above it is evident that the percentage of complete calls that are fully managed by the system reaches 91% (85,5% + 5,2%). The missed calls due to a system malfunctioning are less than 3,5%, which a significant gain. 

Future planning
The use of the partly automated call center is considered to be a very positive decision made by the company. Even though the call center has not been fully tested yet under the more demanding circumstances which are expected during summer - up to 50.000 calls monthly - the gains are already visible and rewarding. Not only the call center has increased the number of calls that are serviced - the original estimations reach the 20% of the calls- but also the human effort needed is much lesser and the agents may use their time more productively. At the same time, the quality of the offered service is of a very high standard and the recognition reaches the score of 95%, further contributing to the naturalness of interaction. Antonis Fotinos notes: "It was not many days that the system was online when a customer, after the interaction with the system, was connected to an agent and said: "Well, the girl I was talking to a while ago, said that there are free tickets to Mykonos. I'd like to make a reservation!", he had not realized that he was actually talking to a machine!"
A second phase of the project is under consideration, in order to expand the call center to support full booking services. When the system recognizes a yes-answer in the question "Do you want to make a reservation?", a unique reservation number will be stored in the database. Having this number, the customer will be able to buy  his/her ticket from any tourist agency of the group. Until this final step no other interaction with a human agent will be needed. The automation of the whole procedure, from simple information provision until the purchase of a ticket, is estimated to further boost the company's practices. According to Antonis Fotinos, "Most companies wish to follow the example of EasyJet, that is, to automate the booking procedure in the maximum possible degree, minimizing at the same time the company's operational cost." It is a pattern that has been successful for many businesses around the world and it was made possible basically due to the available technological platforms and tools. 

This article was based on an interview given by Mr Antonios Fotinos, member of the Language Engineering Dept/pre-sales of Knowledge SA, on February 25th 2003. We would like to thank him very much for his cooperation and assistance. 
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