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Processing” b FHL . L6 DK - TV 5,
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RPBETHDLZ L 2B TND, ZOBEICK LT, F—FF F¥ =2 A MRICER D IR LBN T E R RIND—
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This thesis presents novel methods for improving the reliability of speech recognizer outputs
in spoken document processing (SDP) systems.

Chapter 1 describes the background of this study, the details and problems of SDP systems,
and approaches investigated in this thesis. The two main approaches are “error rejection”
and  “feedback and reprocessing,” and the sub—approaches of each approach are
document—level /word-level confidence measure (CM) estimation and out—of—vocabulary (00V) word
detection. Furthermore, the main concept underlying all proposed methods is described: Global
consistency information observed in multiple utterances or multiple spoken documents is
essential in improving CM estimation and OOV word detection.

Chapter 2 first briefly explains of the general framework of ASR, and then summarizes
conventional methods for CM estimation and 00V word detection and their issues in SDP systems.

Chapter 3 presents a novel document—level CM estimation method based on long-range contextual
consistency information. The proposed method formulates contextual consistency by using context
windows that cover several consecutive utterances; contextual consistency is the average
point-wise mutual information (PMI) between word pairs in each window, and it is used as
contextual CM values of the document. Experiments show that the proposed document-level CM yield
high correlation coefficients between CMs and true recognition rates, 0.721. It is also confirmed
that the enhanced CMs actually increase the precision of keyword search on spoken documents

In Chapter 4, an unsupervised word-level CM estimation method that focuses on consistency
information observed in multiple documents is proposed. The issue that conventional methods
cannot be applied to SDP systems in practice due to the cost of making human—labeled training
data is addressed by a completely unsupervised framework that utilizes transcripts stored in
deployed systems instead of human—labeled training data. In order to calibrate the CM of the
target word by using consistency of word sequences; similar word sequences existing in the stored
transcriptions are extracted as examples. The CM of the target word is updated using the
similarity weighted average of the examples. Experiments show that the proposed word CM is
superior to conventional methods in terms of rejecting incorrectly recognized words

In Chapter 5, an 00V word detection method that uses the degree of consistency among multiple
occurrences of the same phoneme sequence is proposed. The problem with conventional methods
they raise many false alarms due to disfluencies in spoken documents, is avoided by utilizing
the consistency information to distinguish true OOV words from disfluencies. The proposed method
first detects recurrent segments, segments that contain the same phoneme sequence in spoken
documents by open vocabulary spoken term discovery using a phoneme recognizer. Then, the degree
of consistency is measured by using the distribution (mean and variance) of features (DOF)
derived from the recurrent segments; the DOF is used as an input for 00V word detection.
Experiments illustrate that the proposed method can more robustly detect recurrent 00V words
than the conventional method

Chapter 6 concludes the thesis with its contributions and future work.
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