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1. Introduction 

This preliminary study will investigate the robustness of 

fundamental frequency (F0) as a forensic voice comparison 

(FVC) feature in estimating likelihood ratios (LRs) with 

mobile phone speech. F0 is one of the most commonly used 

features in FVC with some studies indicating its robustness 

against environmental noise and communication transmission 

[1], while some other studies point out that F0 is prone to 

various intrinsic and extrinsic factors, including emotions, 

intoxication, stress, etc. [2]. Investigations from [3] reported 

that a mobile phone network affected the distribution of F0 

values for some speakers but not others. To the best of our 

knowledge, all relevant previous studies investigated the 

influence of mobile phone channels on the F0 acoustics, and 

there has not been any studies in which the impact of a mobile 

channel on the magnitude of LRs with F0-based features was 

investigated. 

The current study concerns the adaptive multi rate (AMR) 

codec, which is one of the most widely used codecs in the 

global system for mobile communications (GSM). This study 

is particularly interested in one of the key features of the 

mobile phone technologies; namely dynamic rate coding 

(DRC) which changes the source coding bit rate on a frame-

by-frame basis according to changing channel quality within a 

GSM network [4]. Thus, this study looks into how the 

different source coding bit rates will impact on 1) the overall 

performance of the LR-based system with F0 features, and 

also on 2) the magnitude of the LRs that are estimated by the 

same system. 

2. Methodology 

The dataset used for the experiment is a part of a FVC 

database collected from Australian English speakers (44.1 kHz 

frequency and 16 bit amplitude samplings) [5]. From the 

database, male speakers, whose recordings contain 120 sec or 

longer of voiced segments in the first two sessions of the 

casual telephone conversation style, were selected, resulting in 

100 male speakers. They were divided into three databases of 

test (34 speakers), background (33) and development (33). 

From the 34 speakers of the test database, 34 same-speaker 

(SS) and 1122 (= 34C2*2) independent different-speaker (DS) 

comparisons are possible. 

This study used as software, the GSM AMR Speech 

Codec Platform (the Forensic Speech Research Group of 

University of Auckland), which converts input recordings to 

mobile phone (the GMS with the AMR codec) recordings with 

different bit rates. All original recordings were down-sampled 

to 8 kHz as input speech samples for the software. In this 

study, three different bit rates: 4.75 kbps (worst), 7.4 kbps and 

12.2 kbps (best) were tried. 

Using the ESPS tool of the Snack Sound Toolkit, F0 was 

extracted from the original recordings (benchmark) as well as 

the converted recordings of three different bit rates, at every 

0.02 sec with hamming window, which is shifted every 0.01 

sec. F0 was sampled only from the voiced sections. The six 

values of the mean, sd, skew, kurtosis, modal F0, modal 

density were extracted from the distribution of the sampled F0 

[6], and they were used as FVC features to estimate LRs with 

the multivariate kennel density LR formula [7].  

The robustness of F0 then is examined by comparing the 

three bit rates against the original samples using two metrics: 

log-likelihood-ratio cost (Cllr) and EER, and the magnitude of 

the derived LRs for each SS and DS comparison.  

3. Results and Discussion 

In terms of the Cllr values, there is no clearly observable trend 

which indicates that the mobile phone recordings are inferior 

to the benchmark case. However, as reported in [3], some 

comparisons exhibited significant differences in the LR 

values, and other did not. Further analyses will be carried out 

for those comparisons which have been substantially affected. 
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