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Overview of Open Source Software for Robot Audition and Its Evaluation
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Abstract— Recently, we have released an open source software system for robot audition called HARK
(Honda Research Institute Japan Audition for Robots with Kyoto University). HARK consists of a lot of
modules including multi-channel audio input, sound source localization, sound source tracking, sound source
separation and recognition of separated speech for robot audition based on the data-flow oriented software

programming environment, FlowDesigner.

By combining these modules, a user can easily build a robot

audition system for various types of robots and acoustic environments. This paper describes overview of
HARK, and also shows its performance by using Honda ASIMO in detail.

Key Words: robot audition, software architecture, open source, sound source localization, sound source

separation, automatic speech recognition
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Table 1 Modules provided by HARK

Class Name [ Module Name
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Fig.2 An example of a robot audition system using HARK
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Fig.3 Word error rates of speech recognition
Table 2 Word correct rate (WCR in %) of the center
speaker according to each localization method
[ Acoustic model White noise addition Clean model |
| Tnterval || 30° | 60° | 90° || 30° [ 60° | 90° |
given 90.0 88.5 91.0 85.0 84.5 87.0
steered BF 82.3 90.5 89.0 65.5 70.6 72.4
MUSIC 86.0 83.3 86.7 57.0 74.0 64.5

Table 3 CPU Occupacy of Each Process

localization separation | feature misc.
extraction
occupacy 44.0% 47.3% 7.8% 0.9%
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—— (1) 1 mic selection, clean, MFT off
—A—(2) GSS, clean, MFT off

—O— (3) GSS + Post-filter, clean, MFT off
—O—(4) GSS + Post-filter, multi-condition, MFT off

—&— (5) GSS + Post-filter, clean, MFT on (automatic MFM)
—— (6) GSS + Post-filter, white noise, MFT on (automatic MFM)
—8—(7) GSS + Post-filter, multi-condition, MFT on (automatic MFM)
- -4 -~ (8) GSS + Post-filter, clean, MFT on (a priori mask)
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Fig.4 Recognition results with our proposed system
(the front speaker)
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