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Background (1/2)

Increase of the multi-media contents through the
Internet.

Multi-media contents is much more difficult to be
retrieved than texts.

— Metadata is not always available.

— Manual annotation is expensive.

Spoken Document Retrieval

— Retrieval using speech track

— One of the promising methods for retrieving multi-
media contents with speech.



Background (2/2)

* Previous evaluation frameworks related to Spoken

Document Retrieval

— TREC SDR Track (1996-2000), TREC Video Track (2001-2002), TRECVID
(2003-2010)

— CLEF CL-SDR (2003-2004), CLEF CL-SR (2005-2007), CLEF QAST
(2007-2009), VideoCLEF (2008-2009), Mediaeval (2010-2011)

— NIST STD evaluation (2006)
e NTCIR-9 SpokenDoc (2011)
— Both STD and SDR task
— First evaluation targeting Japanese and lecture speech
— Investigate Boundary-free passage retrieval task
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Document Collection

e Corpus of Spontaneous Japanese (CSJ)

— provided from National Institute for Japanese
Language and Linguistics (NINJAL)

* ALL set: 2702 lectures from CSJ
— Lectures at academic societies
— Simulated lectures on a given subject
— 612 hours length

 CORE set: 177 lectures
— Subset of ALL
— 44 hours length
— only for STD subtask



Reference Automatic Transcriptions

 The organizers provided two transcriptions of CSJ.

— Word-based transcription

* Produced by using Large Vocabulary Continuous Speech
Recognition (LVCSR)
— Vocabulary Size: 27K
— using the word tri-gram language model
— Syllable-based transcription

* Produced by using the syllable-based speech recognition

— Syllable Dictionary
— using the syllable tri-gram language model

 The acoustic model and the language models were
trained by using the CSJ itself, but by keeping the open
condition.



Task Definition Overview:
Two Subtasks

* Spoken Term Detection (STD) subtask
— Find the occurrence of the given query term

e ———

query spoken document

e Spoken Document Retrieval (SDR) subtask

— Find the segments related to the given query topic

coll ocuments

query




Task Definition of STD Subtask

query spoken document

From the target documents, the system is
required to find the Inter Pausal Units (IPUs) in
that the given query term is uttered at least one
time.

— Target: ALL or CORE set

— |Input: a query term

— Qutput: a list of scored IPUs



Inter Pausal Unit (IPU)

* Speech segment surrounded between two
pauses no shorter than 200m:s.

— A spoken document = a sequence of IPUs

e Used as an atomic unit in our task definition.
— Ignore time differences within IPU

* Enable us to apply conventional IR metrics
based on discrete units.



Evaluation Metrics for STD subtask

e Using IPUs as the basic unit.

— Precision, Recall, and F-measure (micro average)
» Recall-precision curve

* F-measure at the specified detection threshold (actual
F-measure)

 Max F-measure at the optimal detection threshold

— Mean Average Precision (macro average)



Task Definition of SDR subtask

— — M
spoken document
coll i ocuments

query

* From the target documents, the system is required to
find the segments that are relevant to the given query
topic.

— Target: ALL set
— Granularity of a segment: lecture or passage

e |ecture retrieval task
* passage retrieval task

— Input: a query topic
— Output: an ordered list of segments




An Example Query Topic and its

Relevant Passages
Query: [BRARRMEREZ I T HIZIXE D LSILGAELH LM EYT=L, }

(How can we evaluate the performance of information retrieval?)

1 1PUs

e”unl I\de

O

\

0(\)172: <HE

0073: (D ,5\%)

0074: (F 2 BN ACEWSHIZBEELTLS Relevant Passage
0075: T(F %(D)Mﬁﬁf ELTULWHRBBEHEFRLFEEINTWLSEDIEF FD)ENTEIFD %)‘fﬁ%&ﬁ’]k

0076: (F AR EMNTETNAIMEWNSIEEZRHIT RETY

0077: <xx&>

0078: (F 2)H5—2M

0079: (F Z)ANR T4 T4—ELIDIEF TD—)
0080: %r) ADHEBTEHO)BHIDEELBRTHEF %@)EEE(‘ Relevant Passage

0082 <"’E

0083: (F i)ﬂ%ﬁ%

0084: (F A=) oav b ENTAHODTIREBE
0085: IR T BEATIT (TNEF FD)TEAEHE FD)XED
0086: A&

0087: ZHHMLTERZFIEEA TS
0088: &£LVS

0089: CEMNF F)EFELLVERTT

J

0090: THRDZELANEF )EEITHHEED H) AO1MO0958



Evaluation Metrics for SDR subtask

* For lecture retrieval task
— Mean Average Precision (MAP)

* For passage retrieval task

— Utterance-based metric
e utterance-based MAP (UMAP)

— Passage-based metric
e point-wise MAP (pwMAP)
* fractional MAP (fMAP)



Utterance-based MAP (UuUMAP)
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v

IPUs are reordered
within the passage
SO as to maximize
MAP measure.



Point-wise MAP (pwMAP)
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Center IPU of
Retrieved Passage

This relevant passage as a whole
is considered to be retrieved.



Fractional MAP (fMAP)
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Participant Groups

total 10 groups

S

N
lecture passage,_

total 7 groups total 5 groups
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Recall-Precision Curves for STD
subtask for ALL set
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BASELINE Performance (MAP) per
Query for SDR lecture retrieval task

& BASELINE(manual)

& BASELINE(automatic)
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Evaluation Result for the passage
retrieval of SDR subtask
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Findings from STD subtask results

e Task participations were motivated from various
research interests, e.g. some for performance, some
for efficiency, etc.

— It, in turn, made comparison among the methods difficult

as they often did not share same bases.
* using various kinds and numbers of transcriptions

* indexing or not
e Use of multiple transcriptions was one of the most
effective methods for improving the performance.
* Indexing methods made the detection thousands times

faster than the basic DTW algorithm, while some of
them did not degrade the performance much.



Findings from SDR subtask results

Common techniques used for text-based IR could help SDR,
e.g. pseudo relevance feedback, query and document
expansion, TF-IDF weighting, language modeling, etc.

Some techniques specific for SDR could also be effective,
e.g. using multiple recognition candidates, sub-word based
indexing, etc.

Using good transcription (including less errors) consistently
improved the IR performance.

Our boundary-free passage retrieval task was much harder
than what had been expected. Solving both the tasks,
which are finding the relevant portions in the documents
and determining their boundaries, have to be investigated
further.



Oral Presentations

e STD subtask

— ALPS lab at UY

* H. Nishizaki, H. Furuya, S. Natori, and Y. Sekiguchi, "Spoken Term Detection using multiple
speech recognizers' output at NTCIR-9 SpokenDoc STD subtask”
* Best performer of STD subtask targeting CORE set

— Nakagawa LAB

* K. IlwamiandS. Nakagawa, "High speech spoken term detection by combination of n-gram
array of a syllable lattice and LVCSR result for NTCIR-SpokenDoc”

* Achieved efficient detection without much performance loss

e SDR subtask

— Team Big Four Dragon

* S.Tsuge, H. Ohashi, N. Kitaoka, K. Takeda, and K. Kita, "Spoken document retrieval method
combining query expansion with continuous syllable recognition for NTCIR-SpokenDoc”

* Best performer among those using reference transcription in lecture retrieval

— DCU
* M. Eskevich and G. J. F. Jones, "DCU at the NTCIR-9 SpokenDoc passage retrieval task”
* Applied text segmentation methods to find the arbitrary length passage



