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In this talk, we discuss issues for next generation in-vehicle systems. We present recent advances in the 
formulation and development of speech recognition systems for in-vehicle hands-free route navigation. 
The system is comprised of a multi-microphone array processing front-end, environmental noise sniffer, 
robust feature and speech recognition system, and dialog manager and information servers. We also 
present our new CU-Move speech corpus for in-vehicle interactive speech systems for route planning and 
navigation collected across the U.S.  The CU-Move system is focused on natural conversational 
interaction between the user and in-vehicle system. In this talk, we consider two main objectives: (i) 
robust PMVDR feature development and environmental analysis, and (ii) array processing schemes and 
how they can be used to improve speech quality and speech recognition performance. Traditional MFCC 
features have been used extensively in speech recognition. PMVDR features are based on a perceptually 
motivated estimate of the MVDR spectrum and shown to perform well in diverse environments. For 
robust speech recognition, the concept of environmental sniffing is proposed to seek out knowledge in the 
acoustic environment, organize this knowledge, and provide decision information to potential speech 
tasks that will improve performance due to environmental variability. This is a sharp departure from the 
traditional ROVER paradigm, since we seek to formalize the solution during application of the speech 
system task. Our results show that an environmental sniffing front-end with a single speech recognizer 
can outperform a parallel ROVER paradigm for speech recognition in car environments. Finally, we 
discuss several array processing schemes for speech enhancement and recognition in car environments. 
Here, we propose a novel combined fixed/adaptive beamforming solution (CFA-BF) that addresses 
source location calibration and target signal enhancement in real moving car environments.  An 
evaluation using extensive actual car speech data from the CU-Move Corpus shows a 30% reduction in 
WER for speech recognition.  
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