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Research on Bandwidth Mismatch Compensation in Speech Recognition
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Abstract  Speech recognition systems obtaining high recognition rates in clean environments per-
form badly in mismatch environments without compensation. Based on the research, we found
that bandwidth mismatch, namely the bandwidth difference between the training and test condi-
tions, is one of the main factors leading to environment mismatch. When the bandwidth of the
test speech is narrower than that of the training speech, the distortion is non-invertible and time-
varying in the logarithm spectrum and cepstrum domains. So it could not be compensated with
current channel compensation methods. After analyzing the Mel-frequency cepstrum coefficient
distortion caused by the lost frequency band, we propose a compensation method based on spec-
tral fold. Furthermore, we provide an algorithm for speech bandwidth detection and a unified
compensation framework. Experiments on the AN4 and TIMIT/TIMIT databases show that the
proposed framework improved the robustness of speech recognition underbandwidth mismatch

conditions.
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With the development of speech processing, speech rec-
ognition is widely used in many fields such as human-comput-
er interface, robot speech understanding, speech control sys-
tem, machine hearing, internet information security, etc.
Recently, speech recognition in Web environment and other

complex application environments has become a hotspot.
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However, the environment robustness of a speech recogni-
tion system is still a challenge. As one of the major factors
degrading the performance of a speech recognizer, bandwidth
mismatch exists in many applications, especially, in narrow-
band transition and Internet. Current channel distortion com-
pensation methods work well in invertible and time-unvarying
channel while lose their effectiveness in bandwidth mismatch
condition. This paper addresses bandwidth mismatch and

proposes a new compensation method based on frequency

fold.



