Abstract


Speaker and regional accents recognition are two strongly linked domains in speech forensics and tracking applications. Identifying the speaker’s accent is one of the most challenging tasks in the speaker verification process. Moreover, quantifying dialect/accent dependent features is more than necessary for the forensic examiner in order to verify whether a given acoustic feature is speaker specific or commonly found in the speaker’s dialect/accent.
Investigating regional accents can provide important benefits for speaker recognition, particularly during the investigation phase. It can help the investigator to narrow down the search space at the front end once the features used in ASRS are adapted to regional origin. For immigration screening, for example, it may be helpful to verify whether an applicant’s accent corresponds to accents spoken in a region he/she claims to come from. Moreover, it can serve forensic speaker profiling in judicial or military situations. Identifying the speaker’s accent, his/her nationality and/or hometown, can often lead to important clues with regard to the suspect.
In this work, some aspects related to the accuracy of regional accent and speaker recognition applications in forensics has been investigated particularly those related to the accuracy of state-of-the-art acoustic approaches within complex socio-linguistic environments such as the Algerian speech case. In such kind of environments the data used to evaluate the accent recognition system, for example, includes speakers who are bilingual, which is an important aspect that has often been neglected in previous studies which are generally based on the evaluation of corpora collected from monolingual speakers. In fact, half of the world's speakers are bilingual and many of them have the attitude to switch, with different degrees, at least between two languages in the same utterance. Therefore, it is still unknown whether the current acoustic recognition approaches used for automatic monolingual accents recognition are able to deal with certain bilingual phenomena generated through the contact between languages such as code switching because this kind of phenomena does not exist in monolingual linguistic environments.
Automatic regional accent recognition approaches and the ability of recent acoustic systems to deal with such kind of environments has been investigated. To do so, a new evaluation Algerian dataset has been collected from mono and bilingual speakers in similar conditions to those encountered in forensic scenarios. It has been shown through intensive experiments that, in addition to the recording conditions mismatch, channels mismatch, recordings length mismatch and the amplitude clipping ratio which have a non-desirable effect on the accuracy of acoustic techniques, certain language contact phenomenon such as code switching is another perturbation source which should be taken into consideration in this kind of evaluation, particularly in real life applications.
The use of voice for evidence reporting cases also has been investigated based on employing the Multi-condition Gaussian probabilistic Linear Discriminant Analysis (MGPLDA) in mismatched recording condition scenarios; and particularly the benefits of using this classification strategy in terms of discrimination and calibration quality has been assessed. Although the main limitation of multi-condition GPLDA models is related to the necessity to train multiple PLDA components, which increases computation complexity during the training and recognition stages, it has been shown that this strategy performs better in recording mismatch conditions compared to the baseline GPLDA system (better discrimination and overall calibration performance). 
The obtained results have shown also the effect of the employed automatic recognition strategy on the LR values calculated for the same case using both approaches actually used to evaluate the strength of the evidence in forensics: suspect-specific (SS) and suspect-independent (SI). In this context, it has been concluded that using different approaches to map from score values to LR values may lead to completely different results. Furthermore, the use of a different recognition methods (GPLDA or MGPLDA for example) to compute scores, can also slightly influence the difference between the suspect-specific (SS) and suspect-independent (SI) approaches of LR computation.

