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Many studies have shown that spoken language remains highly intelligible under distorted conditions 

demonstrating the existence of a cognitive capacity enabling the restoration of distorted speech. Recent work 

using English stimuli has shown that the human perceptual system is even able to deal with what has been 

described as the most drastic form of time-scale distortion, i.e. time reversal of local segments of a spoken 

sentence (Saberi & Perrott, 1999; Greenberg & Arai, 2001). The experiment we performed is based on French 

spoken sentences. Nine durations of reversed segments were considered—20 ms, 40 ms, 50 ms, 60 ms, 70 ms, 

80 ms, 100 ms, 140 ms and 180 ms—in order to test the pattern of intelligibility degradation in French. In 

addition, an unaltered version of the signal was also presented as a control condition to insure that the original 

sentences were completely intelligible. 27 subjects (French native speakers) were asked to type in the word 

sequences after they heard the auditory stimuli. The proportion of words correctly recognized was computed for 

each sentence associated with a specific experimental condition. As expected, the original signal condition leads 

to 100% correct word recognition while intelligibility decreases to 50% at 80 ms and less than 2% for reversal 

intervals of 180 ms. We observed an overall strong negative correlation between the degree of intelligibility and 

the size of reversed-speech windows (r = -0.9). These results appear to be very comparable to those obtained in 

English by Greenberg & Arai (2001). However, numerical data relative to the various reversed-segment 

conditions reveal interesting differences. Indeed, while the slopes relative to the decrease in intelligibility in 

French and English are very similar (a = -12.1 for English and a = -12.3 for French), French values attest a 

temporal delay, the loss of intelligibility being reached later for French than for English (Y-intercept = 111.5 for 

English and Y-intercept = 128.5 for French). For instance, in English with reversed intervals of 60 ms, 

intelligibility equals 60% while in French this value is reached 20 ms later (with reversed interval of 80 ms). 

Apart from confirming the cognitive ability to restore reversed speech up to a certain point, our study revealed 

differences that could be interpreted as ‘language specific’. Are the differences observed for gradual 

intelligibility loss in French vs English linked to phonological particularities in these two languages (e.g. 

syllable structure, stress, rhythmic characteristics)? We will perform further experiments to clarify the process 

underlying intelligibility performance in both languages. [The order of the first two authors is arbitrary. We 

thank François Pellegrino, Leonid Synyukov & Tristan Cenier for their help and contribution. The research 

described in this paper was supported by the National Center for Scientific Research – APN 2001 n° 26635 

awarded to Melissa Barkat & ACI-MSH 2001 awarded to Fanny Meunier.] 
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