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The Gandalf speaker verification database 
Hdkan Melin 
Department of Speech, Music and Hearing, KTH 

Abstract 
The Gandalfspeech database has been designed for use in research on automatic 
speaker verification. 86 customer speakers and I00 impostor speakers have been 
recorded in up to 24 telephone calls per speaker during a period of up to 12 
months. In addition to speech files, Gandalf includes a relational database with a 
twofoldfinzction: it stores information on subjects and calls, and it is a tool for 
making quantitative and qualitative analyses of speaker verijkation test data. 

The customer speaker part of the database is described, and some of the 
motivation behind the design is given. 

Introduction 
The increase in the use of automated telephone 
services, such as telephone banking and 
phonecard calling, during the last few years, 
have boosted the interest in means for securely 
identifying a person making a telephone call. 
Given the currently available telephone infra- 
structure, where nothing but the speech signal is 

time changes and colds, sore throats, mood, and 
other sources of short-time variation. 

This paper describes a Swedish speech 
database, Gandalf, targeted for research on 
speaker verification. Other speaker verification 
databases are described in Godfrey et. al. 
(1 994), Campbell Jr (1 999, and Boves, Bogaart 
& Box (1994). 

transmitted, recognizing the . voice of the Motivation 
speaker is an appealing possibility. 

Speaker verification (SV) is the task of The database was designed for research on 
accepting or rejecting the identity claim of a speaker verification in telephony applications. 
speaker based on recognition of the speaker's The three main design criteria were 1) to 
voice. In making the verification decision, two include both telephone line variation and intra- 
kinds of errors may occur: a false rejection of a 
genuine customer, and a false acceptance of an 
impostor. The false rejection error rate for a 
customer will depend on the variability within 
the customer's voice (intra-speaker variability), 
while the false acceptance error rate will depend 
on the similarities between the customer's voice 
and the voices of the impostors attempting 
access to the customer's account (related to 
inter-speaker variability). In practice, the 
measurable speech signal will contain more 
variability than that related to the speaker 
himself. If the speech signal is transmitted 
through a telephone channel, for instance, the 
characteristics of different handsets will add to 
the measured intra-speaker variability. 

One necessary resource when doing research 
on speaker verification is a speech database. 
The main difference between a database 
targeted for speaker verification and one 
targeted for speech recognition is the need of 
intra-speaker variability coverage. The 
verification database must include multiple 
recordings from each speaker. The recordings 
must be spread in time to capture both long- 

speaker variation; 2) to allow for a comparison 
between SV-systems with different text 
dependence, and 3) to enable an analysis of the 
significance of effects from different sources of 
variation in the speech signal. The motivation 
for those three criteria will now be outlined. 

Some SV databases have been designed to 
cover either long-term variations in the speaker 
or telephone handset variation. The reasons for 
including only one of the two are to isolate one 
source of variation in the experiments, and to 
limit the size of the database. Gandalf includes 
both types of variation. However, in order to 
enable a separation of variations due to speaker 
and handset, the following procedure was used: 
the subjects make half of the calls (every second 
call) from a "favourite handset", and the rest of 
the calls from different handsets in different 
environments. 

Speaker verification systems are usually 
classified as being text-dependent, text- 
independent, or text-prompted. With a text- 
dependent system, the user will have to utter the 
same phrase in both enrollment calls and test 
calls. With a text-independent system, on the 
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Table 2. The number of handsets of each type 
used by customer speakers, and the total 
number of calls made from a handset of the 
respective type in the non-favourite section. 
Station. denotes a stationary phone. 

the distribution of those handsets over handset 
type. As many as 82 of the subjects completed 
all the 17 calls (remaining subjects completed 4, 
7, 14, and 16 calls each). The total number of 
calls in part one is 1435, corresponding to 
approximately 30 hours of speech. 

The second part included seven calls from 
the favourite handset with a one-month interval 
between the calls. 67 of the subjects from part 
one volunteered to part two, and 57 of them 
have completed the 7 calls. With the second 
part, intra-speaker variation during up to 12 
months has been included in the database. The 
second part contains approximately 420 calls 
with 8 hours of speech. 

The impostor subjects are recorded in two 
calls: one enrollment call and one test call. The 
two calls are made from two different handsets 
and no specific time is requested for the interval 
between the calls. 

Normally, an impostor speaker would have 
to be recorded only once, and the recording 
would be used only to make impostor attempts 
on the identities of the customer speakers. 

TYP~ 
Station., button 
Station., dial 
Cordless 
Mobile, GSM 
Mobile, NMT 
Payphone, card 
Payphone, coin 
Speaker phone 
ISDN-phone 

However, recording one extra call perAspeaker 
involves little additional effort, gives the 
possibility of making limited customer tests 
with the impostor speakers, and will also give 
recordings from the same impostor with two 
different handsets. 

The impostor part is currently being 
recorded. The aim is to record 100 speakers, 
resulting in 200 calls and approximately 7 hours 
of speech. 

Number of different handsets 

fmourite I 
handsets 

84 
1 
1 

Figure 2. The histogram shows how many 
customer subjects calledfrom a certain number 
of dzflerent handsets (including the fmourite 
handset). The favourite handset has changed for 
some subjects. 

non-favorite 
handsets j calls 

259 j 394 
43 1 65 
27 f 44 
58 i 81 
17 1 2 5  
59 j 61 
12 i 12 
6 j 7  
6 i 7  

phrases are the same for each call while some 
are different. Some of the phrases are read from 
a script and some are given to the subjects by a 
voice prompt at recording time. In the last five 
calls the subjects were also asked to speak 
freely for 15 seconds. Table 3 shows the exact 
composition of phrases in each call. The 
scripted phrases are the same for all subjects 
(except the 7-digit identification number). 

Recording 
The calls were recorded with an automatic 
procedure through an ISDN-line. 

Documentation 
Apart from audio files, the Gandalf database 
also contains a relational database (RD). The 
RD application has two functions: it stores all 
the available information about subjects and 
calls, and it is a tool for analysing results from 
SV tests. 

Stored information 
Information stored in the RD has been retrieved 
from the subjects through filled-out return 
forms, and through post-processing of the 
recordings. 

The subjects filled out one voice form plus 
one call return form for each call. The voice 
form had questions about fixed characteristics, 
such as gender, age, dialect, smoking habits, 
and education, while the call return form had 
questions about call-specific conditions, such as 

Text the handset, the room-where the call was made, 
background noise, and colds and other 

The recorded phrases include short sentences conditions that potentially could affect the 
and digit strings of various length. Some of the voice. 
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The post-processing has so far involved and the number of errors made by the system 
manually checking the recorded files for under test. Hence, different questions will have 
correctly spoken phrases. Files where there is answers with different statistical significance. 
some deviation from a normal pronunciation of For instance, the number of calls where a 
the text have been sorted out for further subject has a severe cold is low (44 calls), and 
annotation. Examples of such deviations are: hence, conclusions on the influence of a cold 
repeated, extra, missing or mispronounced will be relatively weak. 
words. 

Analysis tool 
Procedures for computing SV results have been 
implemented within the RD. The results can 
easily be correlated with other stored 
information. In this way the RD can be used as 
an efficient analysis tool in making detailed 
analyses of SV-systems. 

Examples of questions which are expected to 
be answered are: What happens to the false 
rejection rate when a customer always calls 
from his favourite handset compared to when he 
uses different handsets? Is a system robust to 
speech-type background noise? How much 
larger is the probability of a false rejection 
when the customer has a cold? How does the 
false rejection rate change with time from 
enrollment? Is the probability of a successful 
impostor attempt greater if the impostor is a 
close relative? 

The statistical significance of the answers to 
questions like these will depend on the number 
of occurrences of an investigated phenomenon 
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Table 3. The number and types ofphrases in dzflerent calls. PxR denotes R repetitions of P phrases. E 
and T in the Type-row denotes enrollment and test call respectively. An x in the TD-column means 
that the same text is used in every call, which allows for text-dependent tests. 

Presentation 
Scripted 

badbilderna har fastnat 

TD 
x 

x 

Phrase 
7 digit seq. 
call No. 
fixed sent. 

varied sent. 

Example 
0 8 8 0 3 2 5  
det tredje 
Oppna dorren innan 
jag fiyser ihjal. 
Filmen med 

Call-IL> 
101 102 
1x5 1 
1 1 

2x5 2 

10 4 

1-2 3-16 99 
1x2 2 , 1x5 . 

l l j l  
2x5 2 1 2x5 

10 4 ' 10 

17-18 19-23 
1 1 
1 1 
2 2 

.- 

4 4 


