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Introduction

A Spoken Dialog System aims to provide services, such as Weather
Information and Direction Guidance, to common people by interacting
with them through speech — user records his query and the system
fetches and plays back the response accordingly. This research paper
focuses on the architecture and framework of a prototype Spoken Dialog
System, used for providing the direction guidance to, and from the 49
locations of Lahore.
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Figure 1. System Architecture

System Architecture

The Direction Guidance Spoken Dialog System is based on the
distributed architecture of Galaxy Framework [1] [2], which consists of a
central entity called HUB, and several other independent modules. All
communication between the modules takes place via HUB [3] and the
Galaxy Framework only provides the interface between the HUB and the
other modules. Figure 1 provides the high-level architecture of the
complete dialog system, along with the individual subcomponents.

» Telephony Framework/Asterisk Server — It is the only non-Galaxy
compliant module in the whole system and communicates through
socket connections. It is responsible for initiating the calls, getting the
user inputs and playing back the system response to the user.

» Automatic Speech Recognizer (ASR) — The Urdu speech recognizer
has a vocabulary of 49 words, the names of various locations of
Lahore, which were chosen due to their relatively large training data
which in turn results in good recognition rate.

» Backend Server — The backend server interacts with the routes
database and fetches the route directions for the corresponding
source, destination pair. The path directions from the source location to
the destination are retrieved from The Google Directions API [4].

» Text-to-Speech Synthesizer (TTS) — Path directions received from
the Backend Server are converted from text to speech using the
Festival speech synthesizer. Since Urdu TTS system has not been
made functional yet, the system response is generated in English.

» Interaction Manager - Its sole purpose is to parse the messages sent
by the Dialog Manager and re-route them to the desired module.

Challenges

» Misrecognition — Location spoken is misrecognized as some other location in the vocabulary list. e.g. ° (0 is misrecognized as dk)l .
» Non-recognition — Location spoken is not recognized at all.

RavenClaw Dialog Manager

It is the central component of the whole system and controls the flow of
the dialogue. It is the first module that is triggered after Asterisk receives
a call. It is a generic module borrowed from the Olympus Dialog System
[5] and is programmed using the Dialog Task Tree. The whole dialogue
consists of prompts, either from the user or the system. Dialog manager
executes each of the prompt sequentially, and either gets the user query
or generates the appropriate response for the corresponding query [6].
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Figure 2. Process/Call Flow

Process Flow

Figure 2 shows the process flow diagram of the dialog system and

interaction between the various components. The call flow goes as:

> Asterisk server receives the phone call.

» It connects the caller with the GALAXY framework.

> Anew session initiates in the Dialog Manager

» Greeting response is generated through TTS & played back via
Asterisk

» User is prompted to speak the source and destination locations for
which the directions are required

» Recorded wavfiles are sent to ASR for decoding

» ASR decodes the spoken utterances and returns the source,
destination route key

» Route key is passed to the Backend server which fetches the
directions for the requested route

> System response is generated through TTS and played back to the
user via Asterisk

Sample Dialog

System: Welcome to the CLE Direction Guide.
Syste‘r}, What is your current location?
J

User:(£.(!

System: Where are you headed to?

User: (/!

System: Just a minute let me check that for you.

System: Total distance is 2.3 km. Head southwest towards Katchery Rd.
After 77m ... onto Flemming Rd. After 0.1 km, Gawal Mandi, Lahore.
System: Thank you for using the CLE Direction Guide. Goodbye!
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