5.1 Client Design

The client is intended to be thin, leaving most of the processing to be accomplished on the server side. In the analysis chain, the client extracts cepstral features from the incoming speech and sends the latter to the server. In the synthesis chain, the function of the client will hew to one of several lines as determined by its type and processing power. In the first scenario, the client receives low bit rate speech generated by a speech synthesizer such as Festival and simply reconstructs it using a standard protocol; this scenario may be suitable for clients such as cellular phones and personal data assistants. In another scenario, the client receives symbols (e.g., text, Samba or IPA) from which speech may be synthesized locally. The latter scenario requires that the client have somewhat more processing power than the former and hence is suitable for PC and workstation clients.
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5.2 Server Design

The Nespole! Communication Server (NCS) consists of a distributed network of workstations performing analysis and synthesis in each of the target languages. The individual clusters in the NCS will be located at the several sites comprising the Nespole! consortium. Communication between the clusters will be primarily in the form of Interlingua Format (IF) data. IF data is obtained by using the cepstral features sent from the several clients in automatic speech recognition, then parsing the output of the recognizer to fill-in the slots of the several speech acts. To support the multi-modal objectives of the project, data corresponding to mouse clicks and other gestures will be transmitted between the distributed clusters. In the case of direct translation it may also be necessary to send text data as produced by an ASR module between the clusters.

The mouse click gestures recorded at the client will be semantically tagged and associated with specific speech acts during analysis, in order that they may be correctly sequenced with translated speech during synthesis.

To support the requirement for live video, the NCS will also support the transmission of audio data between the several clients.  A schematic illustrating the operation of the NCS and its interaction with the clients as required by the first showcase is provided in the figure above.

5.3 Transmission Protocols

As communication between client and server in the analysis chain consists of cepstral speech features and gesture information, all of which requires limited bandwidth, this data can be sent over a standard HTTP/IP connection. As mentioned above, synthesis will entail one of two scenarios. In the scenario wherein speech synthesis is performed at the client site and only IPA symbols need be transmitted from server to client, a standard HTTP/IP connection can be used unmodified. In the other scenario where the speech is synthesized at the server and transmitted to the client, any of a number of standard compression protocols.

The capability to transmit video and raw audio will be handled via a standard format such as H.323/IP or MPEG4/IP. The need for the transmission of  video data between client and server is anticipated to be more acute for the second showcase than the first. However, the NCS design used in both showcases will provide this capability.

The interaction of  the NCS and its clients in the second showcase, the video call center, is shown in the figure below.
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5.4 HLT Module Specifications

The use of  IF data to communicate among the distributed workstations comprising the NCS allows for maximal flexibility in the design of the analysis and synthesis chains for each of the target languages. In this section, we describe the most important features of the several analysis/synthesis chains.

5.4.1 French Analysis and Synthesis Chain (CLIPS)

5.4.2 English Analysis and Synthesis Chain (CMU)

5.4.3 Italian Analysis and Synthesis Chain (IRST)

5.4.4 German Analysis and Synthesis Chain (UKA)

5.5 Satisfaction of Nespole! Objectives 

Scalability, portability and robustness are the primary objectives of the Nespole! project. In this section, we discuss how the Nespole! client/server architecture outlined above addresses these objectives.

5.5.1 Scalability

5.5.2 Portability

5.5.3 Robustness
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