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Aim 

The aim of this study is to present findings about the influence of the size of the population 
dataset on the results produced by the Forensic Automatic Speaker Recognition Software 
Batvox 3. The results are presented for 3 experimental settings, the default setting of the 
Batvox software and 2 settings using a large dataset of 1995 speakers. This study constitutes a 
part of the validation project of the Batvox software in prevision of a possible operational use 
at the NFI. 

Software 

The Batvox software is a commercial product offering the forensic practitioner a rather 
automated tool to investigate the question of the inference of identity of a speaker from 
forensic speech audio recordings [1]. The casework functionality built in the Batvox software 
(Basic) allows for the computation of a forensic evidence (E), as the result of the comparison 
of a test and a reference sample. It also allows computation of the evidential value of E, in 
form of a likelihood ratio (LR). This LR is the ratio of two probabilities: the probability of the 
evidence E if the test and reference samples originate from the same speaker (HSS) and the 
probability of the evidence E if the test and reference samples originate from different 
speakers (HDS). Formally the LR is calculated as [2]: 
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Evaluation 

Each experiment conducted with the Batvox software produces 2 sets of likelihood ratios. The 
first set (LRSS) results from the comparison of test and reference samples originating from the 
same speaker and the second set (LRDS) from the comparison of test and reference samples 
from different speakers. These 2 sets of LRs are used to characterize the system and the 
findings are presented in form of Tippett plots [3] and Cllr values [4]. 

Experimental settings 

Three types of data are used in casework: reference data from the suspected speaker (R), test 
data from the unknown speaker (T) and reference data from a subset of speakers of the 
population, relevant in the case (P). This study makes use of two corpora of French speaking 
speakers originating from the French part of Switzerland to simulate the datasets P, R and T. 
A subset of 1995 male speakers of the Swiss-French Polyphone corpus [5] is used as dataset 
P. All the samples were transmitted through the PSTN (landline). The R and T datasets 
originate from the Polyphone IPSC corpus [6], containing 16 male speakers. The samples 
were transmitted through the PSTN or the GSM (cellular). 
BatVox offers the possibility to use a population optimizer. This optimizer works on dataset P 
and selects a smaller number of speakers from a larger group. This selection is done on the 
basis of biometrical distance to the suspect model (R); the speakers in the larger set that are 
closest to the suspect model are chosen. This is done to ensure that the recordings in the 
population dataset are comparable to the suspect recording regarding features such as channel, 



gender and language. In this procedure the user can influence these two variables: the number 
of speakers in the larger dataset P and the number of speakers of the dataset P actually used 
by the Batvox software to build a representation of the population. 
Three experiments were defined (P1–P3) to measure the influence of these two variables. 
- P1: The settings are tuned to the advised settings of the Batvox software: 35 speakers are 

selected by the BatVox population optimizer from a dataset of 45. 
- P2: The settings are tuned to the maximum number of speakers of the population dataset: 

35 speakers are selected BatVox population optimizer from a dataset of 1995. 
- P3: The settings are tuned to the maximum number of speakers of the population dataset, 

but maintaining the proportion of selected speakers of the Batvox advised setting: 1400 
speakers are selected BatVox population optimizer from a dataset of 1995. 

Results 

These experiments were compared to answer the question whether the absolute number of 
speakers or the proportion of selected speakers is the important factor in the advised settings 
of Batvox. 

For each experiment (P1–P3) the results are 
presented in a Tippett plot and a Cllr value: 
1 for the GSM data, 1 for the PSTN data. 
The tippett plot in Figure 1 and the Cllr 
values of the corresponding experiments are 
provided as an example, in this case based 
on the PSTN data. The results reflect the 
behavior of BatVox using this specific 
database. They give a good insight in the 
importance of correctly tuning the settings 
that influence the reference population in 
BatVox. 
The Cllr values are 0.4053 for P1, 0.5971 for 
P2 and 0.4038 for P3. These values are 
uncalibrated values. 

Figure 1: Tippett plot, PSTN data 

Discussion and conclusion 

The experiments show results regarding the size of the dataset and the proportion of speakers 
selected by the Batvox population optimizer to build a representation of the population for both 
the GSM and PSTN data. The findings show that these results remain stable when the proportion 
of selected speakers is maintained (P1 and P3), rather than when the absolute number of speakers 
in the selected population is maintained (P1 and P2). 
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