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Abstract： 
 

In this talk I will addresses the problem of self-validated labeling 
of Markov random fields (MRFs), namely to optimize an MRF with 
unknown number of labels. We present graduated graph cuts (GGC), 
a new technique that extends the binary s-t graph cut for self-
validated labeling. Specifically, we use the split-and-merge strategy 
to decompose the complex problem to a series of tractable 
subproblems. In terms of Gibbs energy minimization, a suboptimal 
labeling is gradually obtained based upon a set of cluster-level 
operations. By using different optimization structures, we propose 
three practical algorithms: tree-structured graph cuts (TSGC), net- 
structured graph cuts (NSGC) and hierarchical graph cuts (HGC). In 
contrast to previous methods, the proposed algorithms can 
automatically determine the number of labels, properly balance the 
labeling accuracy, spatial coherence and the labeling cost (i.e., the 
number of labels), and are computationally efficient, independent to 
initialization and able to converge to good local minima. We apply 
the proposed algorithms to natural image segmentation. Experimental 
results show that our algorithms produce generally feasible 
segmentations for Benchmark datasets, and outperform alternative 
methods in terms of robustness to noise, speed and preservation of 
soft boundaries. 

Automatic story segmentation is an important prerequisite for semantic--‐level 
content retrieval. The normalized cuts (NCuts) method has recently shown great 
promise for segmenting English spoken lectures. However, the availability 
assumption of the exact story number per document significantly limits its feasibility 
to handle a large number of files. Besides, how to apply such method to another 
language in the presence of speech recognition errors is unknown yet. This talk I will 
addresses the two problems by proposing a self validated NCuts (SNCuts) algorithm 
for segmenting Chinese broadcast news via inaccurate lexical cues, generated by the 
Chinese large vocabulary continuous speech recognizer (LVCSR). Due to the 
specialty of Chinese LVCSR, we present a subword level graph embedding to the 
erroneous transcripts. We regularize the NCuts criterion by an exponential prior of 
story numbers, respecting the principle of Occam's razor. Given the maximum story 
number as a general parameter, our method can obtain reasonable segmentations for 
a large number of news transcripts, with the story numbers automatically determined 
for each file, and with only slightly increased complexity. Extensive experiments on 
benchmark datasets show that: (i)our SNCuts algorithm can efficiently produce 
comparable (or even better) segmentation quality, as compared to other state of the 
art methods; (ii)the subword embedding always contributes to recovering the lexical 
cohesion of Chinese erroneous transcripts, thus improving both the segmentation 
accuracy and robustness to LVCSR errors. 
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