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Abstract— In this paper an architecture to provide remote assistance services over IP networks is presented. The architecture includes elements which perform as Automatic Call Distributor (ACD). The ACDs, which are embedded in a Web environment, manage and distribute incoming client calls among assistance agents, who are assigned to a determined profile or human-assisted service. The clients’ petitions are sent via a simple Web page in a “click to call” manner. The election of the agent is performed according to information related to this Web page and data transparently extracted from the client. The multimedia calls are supported on IP with the H.323 set of standards. The system also has the capability to put through the call to a standard or a cellular phone using an H.323 gateway and it can interact with classical Call Centers to offer a mixed service via web and phone.

Index Terms—Automatic Call Distributor (ACD), Call Center, Gateway, H.323, Netmeeting, remote  assistance, videoconference.

I. INTRODUCTION
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he times when Internet, with its World Wide Web based on the HTML language, which started out showing only static information, are far away [1]. The companies began using the Web to advertise themselves, showing the potential users their information. Little by little this situation has changed and, each time, the Internet users want more personalized information; they even want to do some activities at home that were usually done in direct contact with the company that offered a certain kind of service. On the other hand, the business world has tried to go a step ahead of  the necessities of the potential clients, so they have thought of alternative ways to offer their services using Internet as a base for them.


The teleassistance or remote assistance is a service that a lot of companies offer and until now it was always done by telephone. These kind of services increased their presence in Spanish companies by 30% in the year 2001 [2]. The CIMA project (Centro de Información Multimedia Avanzado) wants to expand the concept of teleassistance, giving the same type of service, but using Internet and adding new functionalities, as the H.323  videoconference [3].


This system can also be adapted to give a service in an academic context. If the adviser is a teacher and the client is a student we can use CIMA as an ideal way to solve the doubts that the pupils could have, and they can access this tutorial service at home.

II. System architecture

Figure 1 represents schematically the developed system architecture, which includes the following elements:

A. Client

It is a terminal with, at least, capacity for browsing through Internet (with Netscape Navigator or Internet Explorer) and establishing H.323 communications in a duplex mode for audio and a simplex mode reception for video. It is required that both client and adviser have the Microsoft NetMeeting software installed, so they have to use Microsoft Windows.

B. Web server

It is an HTML page server. It provides a conventional Web page that contains the link or links to access the remote assistance service. This link is very important to know what the client wants to ask.

C. Adviser

It is a terminal identified by an alias with a duplex videoconference capacity. Each adviser may belong to at least a working profile, which identifies the remote assistance service.

D. Automatic Call Distributor

This is the central management element of this architecture. Besides other added value services, the main purpose of the ACD is to receive remote assistance requests from clients, assign an adviser if it proceeds, and then start the different calling processes. This architecture can have one or more ACD’s. To allow this decentralised situation and maintain the coherence and coordination of this architecture, the information needed to establish the selection of the adviser (system state, selection criteria...) is centralised in a database. Elements working as ACD’s can access locally (if they are installed in the same machine as the database) or in a remote mode through the network with the typical client/server hierarchy.

E. Gateway

This element of the architecture allows to call the adviser’s phone or celular. It works like a bridge between an IP network and the classical phone network.

F. Call Center
CIMA can interact with a classical Call Center. Because of this communication between both systems, if a person works as an adviser with CIMA and as an agent in a Call Center at the same time, he could only receive calls through one of the two systems in a certain instant. This way, you can avoid having to attend two calls simultaneously.
III. BASIC Functionalities and operation 

To access the system, there must be a button or a link in the Web page which gives us the access. 
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When the client clicks this button or link (“click to call”), a service request to the ACD is made, sending some information such as the client IP address, the name of the link, the Web page where the link is and other custom parameters associated with the link. The ACD, depending on this information and some previously established criteria, decides which profile corresponds to this kind of call. Once the profile has been selected, an idle adviser is assigned depending on an assignment politic related with the profile.

When all checks have been done, the ACD returns a Web page to the client that will start an H.323 videoconference, using Netmeeting, between the client and the adviser, so that the client can propose his/her requests. The adviser selected for the teleassistance will receive all the information obtained from the client, as well as a list of the last calls that were made by this client.
To finish the teleconference, they will have to end the H.323 call pressing a button with this function. The process explained above is shown in a graphical form in figure 2 [4].
While the adviser is attending the service, he can put through the call to other advisers that are offering the same service via Internet or even put through the call to the phone or cellular of the adviser using the Gateway.
The client can see in the Web browser the videoconference that the client is having with the assigned adviser, and he client has the possibility of ending it by pressing a button that has this functionality. Figure 3 shows the basic client’s environment. The client’s environment can be extended so he can browse other Web pages on the right side of the screen.

On the left side of the adviser’s environment, the adviser has the Microsoft Netmeeting, which allows the videoconference. On the right side, the adviser will receive the information about the client when they were in a conference. In this part of the environment, the adviser will be able to put through the call to other advisers in the Internet or to a phone or cellular. The adviser can also write a comment about the actual service or call. Figure 4 shows the adviser’s environment. The adviser has the possibility of starting a chat with the client, of using a whiteboard to draw or of sending files to the client via FTP.
CIMA has an application that the adviser can send to the client via FTP. When the client executes this process, all applications in the client’s computer are shared so the adviser can control them in a remote way. With this functionality, the adviser can help the client if he doesn’t know how to do some activities in his own computer.
IV. Configuration and aditional functionalities
A. System manager

There is an application to configure CIMA that allows managing every needed parameter for the correct functioning of the system. This application has some configuration pages, where each element of the system can be easily configured. Advisers, profiles, Call Centers, etc. can be added, deleted or modified.
1) Advisers

For each adviser in the system, there are some parameters that must be specified: the alias name which will identify the adviser, the public and private IP address (they can be different if there is a NAT router), the phone number, the extension in a Call Center, the state (free, not available or no response) and the descriptor that will be shown to the client when there is a conference.
2) Call Centers
CIMA can work and interact with more than one Call Center at the same time; we only have to give the string for the connection with the Call Center and the login and password.
3) Profiles
The calls are classified depending on some parameters in the profiles. Once the system decides which profile corresponds to a call, it starts the process that decides who is the most adequate adviser that attends the call.

For each profile, there are many important parameters. The politics are the criteria to assign the adviser to a profile. The politics implemented in CIMA are: Lineal, where the call will be attended by the first free adviser in the list; Circular, where the call will be attended by the next free adviser; and LRU (Least Recently Used), where the call will be attended by the adviser that has been idle for more time.
The configuration of the Web page that will receive the client can also be chosen. There are three possible configurations. In the first one, which corresponds to the simplest view, the client will only see a little window with the videoconference. In the second one, the browser in the client is expanded and he can see a previously selected Web page on the right side of the browser. Finally, the third configuration is like the second but, on the right side of the browser, the client can see the Web page with the original link or button.

It is also possible to associate a logo with the profile. This logo will appear to the client while the call is being established. 
We can also associate a Call Center and a Gateway to each profile, so we can use many of them.

4) Criteria

The criteria are used to filter and classify the calls using some parameters to assign a profile to attend the call. These criteria are the name of the link, the URL of the Web page, the IP address of the client, the ACD host name and the IP address of the Web page where the link was.
When a new call request reaches the ACD, the parameters of the call are compared with the criteria and the most adequate is selected.
5) Criteria evaluation
The weight of each parameter of the criteria can be configured to give more importance to some of them.
6) Web pages
Every Web page, having some message that is shown to the clients and the advisers, can also be personalized for each profile.

B. Statistics
There is an application in CIMA that calculates and shows some statistics about successful and unsuccessful calls and the reason for not being able to start a call.
The application studies five types of call distributions:
Per profile: Calculates the number of calls for each profile.

Per adviser: Calculates the number of calls to each adviser.

Per source: Gets the number of calls depending on the source of the call, taking into account the source link, the source Web page, the ACD and the Web server.

Rejected per profile: Gets the number of calls that were rejected for each profile.

Rejected per type: Calculates the number of calls that were rejected in function of the type of error. These errors can occur if the assigned adviser doesn’t answer the call, or there aren’t any free advisers to attend the call, etc.
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The functionality of this application is to get all information about the calls stored in the database and write them to a file periodically. The file generated with this application can be used to generate reports with other commercial applications.
V.  Technologies used
CIMA combines in the same application a considerable set of technologies. The central core of CIMA is implemented using the Java servlet technology [5], which offers a simple way to create dynamic Web pages. These Java servlets are connected to a centralized database using the JDBC (Java DataBase Conectivity) technology [6], which allows the Java applications to update and consult any relational database using the SQL language.
CIMA uses the Microsoft Netmeeting videoconference software. The integration is made using the ActiveX technology [7]. Thanks to technology Netmeeting can be embed in a Web page and interact with it via events.
The Java Telephony API (JTAPI) [8], is used to interact with traditional call centers that support this technology. In this way, an adviser can offer both a Web and a telephonic service. While an adviser is offering a certain type of service, the system won’t allow any other calls to begin in the other type of service.
Because the most widely used Web browsers are Microsoft Internet Explorer and Netscape Communicator and only the first supports ActiveX, the use of a plug-in [9] is needed. This plug-in is installed automatically in the client’s computer if it is not yet installed and allows the use of ActiveX controls in the Netscape Communicator Web browser.
VI. Conclusions and future works
This work has shown the architecture and functionalities of the CIMA project, which offers a teleassistance service via Web and adding new functionalities, as the H.323 videoconference. 
CIMA is presented as an option to the traditional telephonic teleassistance and extends it to Internet. Thanks to the integration with traditional call centers, CIMA can be installed when both types of services have to work simultaneously.
As future works, we propose the following improvements of the architecture:

· The possibility of sending encrypted audio and video to add privacy to the information transmitted
· To extend the concept of teleassistance to the electronic mail. The adviser that will answer the e-mail will be selected based on a set of keywords in the received mail.

· To develop a proprietary videoconference software and use it instead of Netmeeting.
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Fig. 3.  Client interface
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Fig. 5. Adviser interface














_1081186575.doc
[image: image1.png]File Edt View Go Communicator Help
< ¥ A 4 < & @ -
Back i Rebsd  Home  Seach Netospe Pt Ssouty o

| " Booknaiks i Locaton[p /7150 21458 101 erlscez unl =] @ Whats Related

Haga click para consultoria de Ingenia

Haga click para consuhtoria del D.TE

E=) [Dosument Dane Sl Y &P @ 2
R Inicio|| | B Microsoft Ward - Image... | (3 Evploranda- (C) | [ Elsevir Science: Brows..| [ Netscape |[ma® 7a7em



















Adviser







ACD







Client























Web Page access











Send acept and adviser alias







Teleassistance request







Call accept



Adviser selection







Client information



























Extracting information from the client







�











H.323 call











End communic./Put through







H.323 communication















Web server








































_1081186040.doc
[image: image1.wmf][image: image2.wmf][image: image3.wmf][image: image4.wmf][image: image5.bmp][image: image6.png]



[image: image7.png]








Phone







Gateway







�







ACD 2







Database







CallCenter







�







Celular







Profile B







Profile A







Link







Web page







Web server







Adviser 3



Alias 3







Adviser 2



Alias 2







Adviser 1



Alias 1







ACD 1







Client















Internet







Router




































