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Consequence finding is a general reasoning process that is the basis for a number of Al
applications, either directly or as part of some more complex procedure. Especially, abductive
reasoning can be modeled through inverse entailment, and some other hypothesis finding methods
use it as a basis. In this project, we focused on proposing decomposition-based methods to improve
the efficiency of consequence finding, with the prospect of applying it to hypothesis finding in large
theories. We thus proposed 3 approaches for efficient consequence finding: a divide-and-conquer
approach where we decomposed the SOL tableau on the fly, and two partition based approaches for
finding respectively interesting consequences or new interesting consequences. All 3 approaches
were shown to improve efficiency for most problems, at least in their best configuration, though
determining this configuration is difficult.

Distributed versions of other kinds of reasoning were also investigated, such as SAT and CSP, and
we proposed a new method of hypothesis generation based on SAT, as well as some improvement
on CF-induction and meta-abduction, two hypothesis finding processes based on consequence finding.
At last, we also improved a distributed abductive hypothesis finding method, MARS, by using insight
from partition-based reasoning.
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Depth map, per-pixel distance between capturing camera and captured objects, is important for
free viewpoint synthesis at decoder using depth-image-based rendering (DIBR). We focus on the
efficient compression of depth maps in our research. We investigate two coding techniques: i)
transform domain sparsification (TDS), where the sparsity of the signal representation in transform
domain is traded off with synthesized view distortion; and, ii) graph-based transform (TDS), where
the support of the depth signal is modeled as a graph, and compact representation of the graph-
signal is sought in the graph-transform domain.
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[Quantum computation using Bose-Einstein condensates ]
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A theory of quantum computation using two component Bose-Einstein condensates (BECs) was
developed. We propose the use of macroscopic quantum states where many duplicates of the same
quantum states are encoded in a many boson system. Decoherence analysis for the particular case of
atomic chip BECs was performed. This research may lead to new devices that are contenders for
quantum information processing devices such as quantum memories.
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“Multilingual Web Surveillance for Detecting Public Health Threats”

Timely detection by public agencies of health hazards such as infectious disease outbreaks or
chemical spillages requires having up to date information. Although the revised International Health
Regulations require countries to upgrade health surveillance infrastructure many countries do not
have adequate resources or expertise for effective coverage.

BioCaster is a research project aimed at early detection of public health hazards from open media
sources. We aim to complement existing health surveillance technology with information gathered
from the open media, a cheap and abundant supply of global information. To do this we need to
overcome the challenges of the large volume of news being produced as well as understanding how
news events are reported in this domain by combining ontological knowledge with sophisticated
statistical alerting algorithms. Working with technology partners in Japan, Thailand, Vietnam and
the United States we have already deployed a multilingual text mining system as well as a
multilingual ontology of several hundred technical terms related to disease outbreaks. Research in
this JST Sakigake funded project is now focusing on (a) expanding the multilingual ontology to a
range of new health threats, and (b) exploring various statistical alerting algorithms for assigning
priorities to events. This should lead to lower work loads on human analysts and a more timely
public health response. BioCaster is available online from http://born.nii.ac.jp.

In recent work we have conducted experiments that showed high levels of automatic alerting
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performance using news sources against human expert baselines [1] using aberration detection
algorithms. We have also released a new version of the BioCaster multilingual ontology, providing
term sets for public health analysis of disease outbreaks in 12 languages [2] .

[1] (http//www.jbiomedsem.com/content/1/1/2)

[2] (http://code.google.com/p/biocaster-ontology/)
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The project aims to develop a new virtual training platform for practicing appropriate responses to
bio-hazards in a Bio-safety Laboratory (BSL) .
In FY 2010, the first version of the BSL was built and tested at Kyushu Univ., and published at
ITNG 2011.
Arturo Nakasone, Siyvu Tang, Mika Shigematsu, Berthold Heinecke, Shuji Fujimoto, Helmut
Prendinger: OpenBioSafetyLab: A Virtual World Based Biosafety Training Application for
Medical Students. Proc. of ITNG 2011: 157-162
However, several limitations of the software made the platform unintuitive to use for the health
workers.
Therefore, from FY 2011 we are developing a new platform for the virtual BSL, which is based on:
- State-of-the-art software for three-dimensional (3D) simulation (physics, graphics, sound) and
rendering (Unity3D)
A novel movement-based input device (Kinect)
Further, the "intelligence" of the system is replaced by a principled approach for reasoning about the
physical events of the BSL. In particular, we develop:
- A new high-resolution graphical 3D environment based on the Unity3D simulation engine
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+ A new highly intuitive interface for interacting with objects in the BSL based on Kinect
technology
- An Event Interception System for low-level event recognition and visualization
- Knowledge bases for (high-level) event recognition and a common sense knowledge base for
propagation of effects
- Task models (AND-OR graphs) that represent the knowledge from the bio-safety experts
about the appropriate (and inappropriate) handling of hazards in the BSL.
For November 2012, we are preparing a demonstration test at Kyushu University Medical Center,
where we want to test the effectiveness of our virtual BSL.
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1) Hao Han, Peng Gao, and Keizo Oyama: “Retrieval, Description and Security: Towards the
Large-Scale UI Component-Based Reuse and Integration”, Proceedings of 2011 IEEE
International Conference on Information Reuse and Integration (IRI2011) p.193-199 (2011.08)

2) Etsuro Fujita, Keizo Oyama: “Efficient Top-k Document Retrieval using a Term-Document
Binary Matrix”, Proceedings of the Seventh Asia Information Retrieval Societies Conference
(AIRS2011) p.293-302 (2011.12)

3) Manabu Okumura, Tetsuya Motegi, Tetsuro Kobayashi, Keizo Oyama, Takahisa Suzuki: “Can
We Predict Political Poll Results by Using Blog Entries?”, Proceedings of 2012 45th Hawaii
International Conference on System Sciences (HICSS-45) p.1785-1789 (2012.01)
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DTD 25 JATS ~ @ HARGEFfiram XD XML #fe", THHEH 54 (9) p.555-567 (2011.12)

EE - OFEREK

1) S —, KILB= "B ) 2 72 EHo TR, 810 E S s e
111 (70) (AI2011-3) p.13-14 (2011.05)

2) WPEWES—, K= " —F I 7 ) 5ICX A1EHRY A T oH", 201148 A T4
ReFRAE RS (5E25l) FsCHE 3F4-3 (2011.06)
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4) hPERES—, RIR=: X7 7A N7 27 Moo BMH AR, NLHEESMaser (68
61011 Hif 358 4)  (TETDM-01-SIG-IC-06-03) p.13-16 (2011.10)

5) WEMA—, KIU= "BEOBES ML, BT HIOREYSSEm S (0% L SHEES)
111 (428) p.13-16 (2012.02)
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1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

Xiaomeng Wu and Shin'ichi Satoh: “Temporal Recurrence Hashing Algorithm for Mining
Commercials from Multimedia Streams”, International Conference on Acoustics, Speech, and
Signal Processing (ICASSP 2011) p.2324-2327 (2011.05)

Masaki Takahashi, Mahito Fujii, Masahide Naemura, and Shin'ichi Satoh: “Human Action
Recognition in Crowded Surveillance Video Sequences by Using Features Taken from Key-
Point Trajectories”, The 3rd International Workshop on Machine Learning for Vision-based
Motion Analysis, in conjunction with CVPR 2011 (2011.06)

Duy-Dinh Le and Shin'ichi Satoh: “A Comprehensive Study of Feature Representations for
Semantic Concept Detection”, International Conference on Semantic Computing (ICSC2011)
p.235-238 (2011.09)

Masaki Takahashi, Mahito Fujii, Masahide Naemura, and Shin'ichi Satoh: “Human Gesture
Recognition System for TV Viewing using Time-of-Flight Camera”, Multimedia Tools and
Applications (2011.09)

Thanh Duc Ngo, Duy-Dinh Le, and Shin'ichi Satoh: “Improving Image Categorization by Using
Multiple Instance Learning with Spatial Relation”, International Conference on Image
Analysis and Processing (ICIAP 2011) p.108-117 (2011.09)

Hiep Van Hoang, Duy-Dinh Le, Shin'ichi Satoh, and Quang Hong Nguyen: ‘Improving Retake
Detection by Adding Motion Feature”, International Conference on Image Analysis and
Processing (ICIAP 2011) p.150-157 (2011.09)

Vu Q. Lam, Duy-Dinh Le, Shin'ichi Satoh, Duc Anh Duong: “NII at the Violent Scenes
Detection Task, MediaEval 2011”7, MediaEval 2011 Workshop (2011.09)

Duy-Dinh Le, Ngo Duc Thanh, and Shin'ichi Satoh: “NII — KAORI — PERSON — SEARCH: A
General Framework for Indexing and Retrieving People's Appearance In Large Video
Archives”, International Conference on Semantic Computing (ICSC2011) p.211-212 (2011.09)
Duy-Dinh Le and Shin'ichi Satoh: “Summarizing Large News Video Archives by Event
Ranking”, International Conference on Semantic Computing (ICSC2011) p.228-234 (2011.09)
Thanh Duc Ngo, Duy-Dinh Le, and Shin'ichi Satoh: “Boosting global scene classification
accuracy by discriminative region localization”, International Conference on Image Processing
(ICIP2011) p.1053-1056 (2011.09)

Xiaomeng Wu and Shin'ichi Satoh: “Commercial Mining Based on Temporal Recurrence
Hashing Algorithm and Bag-Of-Fingerprints Model”, International Conference on Image
Processing (ICIP2011) p.2529-2532 (2011.09)

Xiao Zhou, Cai-Zhi Zhu, Shin'ichi Satoh, and Yu-Tang Guo: “Efficient quantization of color sift
for image classification”, International Conference on Image Processing (ICIP2011) p.1073-1076
(2011.09)

Hung Thanh Vu, Thanh Duc Ngo, Thao Ngoc Nguyen, Duy-Dinh Le, Shin'ichi Satoh, Bac Hoai
Le, and Duc Anh Duong: “Fast Face Sequence Matching in Large-scale Video Databases’,
International Conference on Image Processing (ICIP2011) p.2549-2552 (2011.09)
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14)

15)

16)

17)

18)

19)

20)

21)

Shin'ichi Satoh: “Simple Low-Dimensional Features Approximating NCC-based Image
Matching”, Pattern Recognition Letters 32 (14) p.1902-1911 (2011.10)

Nobuyuki Morioka and Shin'ichi Satoh: “Compact Correlation Coding for Visual Object
Categorization”, International Conference on Computer Vision (ICCV2011) p.1639-1646 (2011.11)
Nobuyuki Morioka and Shin'ichi Satoh: “Generalized Lasso based Approximation of Sparse
Coding for Visual Recognition”, Proc. of Neural Information Processing Systems (NIPS)
p.181-189 (2011.12)

Duy-Dinh Le and Shin'ichi Satoh: “Indexing Faces in Broadcast News Video Archives’, The
Fifth Internataional Workshop on Mining Multiple Information Sources (MMIS-11), in
conjunction with IEEE International Conference on Data Mining (ICDM) p.519-526 (2011.12)
Michael Houle, Vincent Oria, Shin'ichi Satoh, and Jichao Sun: “Knowledge Propagation In
Large Image Databases Using Neighborhood Information”, ACM Multimedia p.1033-1036
(2011.12)

Tuan Hue Thi, Li Cheng, Jian Zhang, Li Wang, and Shinichi Satoh: “Structured learning of
local features for human action classification and localization”, Image and Vision Computing
(2012.01)

Tomoko Kajiyvama and Shin'ichi Satoh: “A Country Data Exploration System for Geography
Education”, Proc. of International Technology, Education and Development Conference
(INTED 2012) (2012.02)

Tomoko Kajiyvama and Shin'ichi Satoh: “Science Data Navigation Systems to Enhance
Student's Motivation”, Proc. of New Perspectives in Science Education (2012.02)
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p.19-26 (2011.06)

foE - mEIEEE

1) EEE— "< IVF X T4 TNERRITEM I X 5 BOEME 7 — H 4 7 ofEEL”, B HEiHiEss

256 95 (1) p.68-73 (2012.01)
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Z DD T IEED

1) IEEE Transactions on Multimedia (TMM) [Associate Editor] (2011-2013)

2 ) International Journal of Computers and Their Applications (IJCA) [Associate Editor] (2009-)

3) International Journal of Multimedia Intelligence and Security (IJMIS) Inderscience Publishers
[Editorial Board] (2009-)

4) International Journal of Multimedia Tools and Applications (MTAP) Springer [Editorial
Board] (2009-)

5) THHLEY % Wi vy ¥a—s ¥y a v 2ol (CVA) MEZHES [WEZH] 200844
H —20124:3H

6) The 5th Pacific-Rim Symposium on Image and Video Technology (PSIVT 2011) [Program
Co-Chair] (2011)

7) The first International Conference on Multimedia Retrieval (ICMR2011) [Technical Program
Co-Chair] (2011)

8) Workshop on Video Event Categorization, Tagging and Retrieval (VECTaR2011), in
conjunction with International Conference on Computer Vision (ICCV2011) [Program
Committee] (2011)

9) ACM Multimedia [Technical Program Committee] (2011)

10) TV Content Analysis, CRC Press, Taylor Francis LLC [Reviewer] (2011)
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11) International Conference on Image Processing (ICIP) [Reviewer] (2011)

12) ACM SIGKDD [Program Committee] (2011)

13) ICME workshop on Visual Content Identification and Search (VCIDS'11) [Technical Program
Committee] (2011)

14) International Conference on Multimedia and Expo (ICME) [Technical Program Committee]
(2011)

15) ACM Symposium on Applied Computing (SAC), Multimedia and Visualization Track (MMYV)
[Program Committee] (2011)

16) The Ninth International Workshop on Content-Based Multimedia Indexing (CBMI) [Program
Committee] (2011)

17) The 17th International MultiMedia Modelling Conference (MMM2011) [Technical Program
Committee] (2011)

18) The 11th International Workshop on Image Analysis for Multimedia Interactive Systems
(WIAMIS 2011) [Technical Program Committee] (2011)
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1) A. Sugimoto: [ICME2011 Quality Reviewer] , IEEE International Conference on Multimedia
and Expo (ICME2011) (2011.07)

EFMAEZRY - ThoICELE T 25

1) D. Thomas and A. Sugimoto: “Robustly Registering Range Images Using Local Distribution of
Albedo”, Computer Vision and Image Understanding (CVIU), 115 (5) p.649-667 (2011.05)

2) K. Kitani, T. Okabe, Y. Sato and A. Sugimoto: “Fast Unsupervised Ego-Action Learning for
First-Person Sports Video”, Proc. of IEEE Conference on Computer Vision and Pattern
Recognition (CVPR2011) p.3241-3248 (2011.06)

3) J. Heller, M. Havlena, A. Sugimoto and T. Pajdla: “Structure-from Motion based Hand-Eye
Calibration using L-infinity Minimization”, Proc. of IEEE Conference on Computer Vision and
Pattern Recognition (CVPR2011) p.3497-3503 (2011.06)

4) T.T. Le, Y. Kang, A. Sugimoto, S. T. Tran and T. D. Nguyen: ‘Hierarchical Spatial Matching
Kernel for Image Categorization”, Proc. of International Conference on Image Analysis and
Recognition (ICTAR2011) (2011.06)

5) Y. Kang, H. Nagahashi and A. Sugimoto: “Image Categorization Using Scene-Context Scale
Based on Random Forests”, IEICE Transactions on Information and Systems 94-D (9)
p.1809-1816 (2011.09)

6) A. Hagiwara, A. Sugimoto and K. Kawamoto: “Saliency-Based Image Editing for Guiding
Visual Attention”, Proc. of 1st International Workshop on Pervasive Eye Tracking and
Mobile Eye-Based Interaction (PETMEI2011) p.43-48 (2011.09)

7) L Chamveha, Y. Sugano, D. Sugimura, T. Siriteerakul, T. Okabe, Y. Sato and A. Sugimoto:
“Appearance-Based Head Pose Estimation with Scene-Specific Adaptation”, Proc. of The 11th
IEEE Workshop on Visual Surveillance (VS2011) p.1713-1720 (2011.11)

8) K. Yamada, Y. Sugano, T. Okabe, Y. Sato, A. Sugimoto and K. Hiraki: “Egocentric Attention
Prediction using Visual Saliency and Egomotion Estimation”, Proc. of The 5th Pacific-Rim
Symposium on Image and Video Technology (PSIVT2011) LNCS Vol. 7087 p.277-288 (2011.11)

9) Y. Kang and A. Sugimoto: “Scale-Optimized Textons for Image Categorization and
Segmentation”, Proc. of IEEE International Symposium on Multimedia (ISM2011) p.257-262
(2011.12)

10) D. Thomas and A. Sugimoto: “Illumination-Free Photometric Metric for Range Image
Registration”, Proc. of IEEE Workshop on Application of Computer Vision (WACV2012)
p.97-104 (2012.01)

11) H. Kubota, Y. Sugano, T. Okabe, Y. Sato, A. Suigmoto and K. Hiraki: “Incorporating Visual
Field Characteristics into a Saliency Map”, Proc. of Symposium on Eye Tracking Research
and Applications (ETRA2012) p.333-336 (2012.03)
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(2011.07)

2) IHEKRR, U, MEFELL, R, BARRZE, B—K CEEN L ACE)ICES <
— ANHHREIC BT 2 WM RN E”, RO - #fg s KT 4 (MIRU2011) (2011.07)

3) BARRE  "ar¥a—y ¥y VIMRORSEINT, SESERLEMZES (2011.08)
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4) L Chamveha, & ¥ # 4, A K, T. Siriteerakul, oA, KEE— BARRE:
“Apperance-based Head Pose Estimation with Automatic Data Acquisition”, THHULELS»4 0
YEa—=F TV a vk A=Y AT 1 7SS CVIM-178 (2011.09)

5) BARZE  "BURNBEEICES CEHOBKE &L EDInH", FH KA G RA e R
FIRBTH R EBUIRE X 74 TR A 7 4 75 3+ — (2011.11)

6) BHFHT, EEHIA, MEBFA, EREE— BARRE, FH—K: "BIEEEELZZE L3R
FIEETVORE", HABIE P R20124F4F K% (201201)

7) MIEET, BARE, NA—Z  SIENEEE LR L 2EGN TS X 2FE8EEE, Bk
WEFRWVIEREGREFERZAY -ty v ay (EFREAF—H) (201203)

ZDMOWRES

1) Pacific-Rim Symposium on Image and Video Technology (PSIVT) [Steering committee] (2011)

2) IEEE International Conference on Computer Vision 2011 (ICCV2011) [Industrial Liaison
Chair] (2011)

3) Scandinavian Conference on Image Analysis 2011 (SCIA2011) [Area Chair] (2011)

4) International Workshop on Combinatorial Image Analysis 2011 (IWCIA2011) [Program
committee] (2011)

5) International Conference on Computer Analysis of Images and Patterns 2011 (CAIP2011)
[Program committee] (2011)

6) The Fifth FTRA International Conference on Multimedia and Ubiquitous Engineering 2011
(MUE2011) [Program committee] (2011)

7)) International Conference on Computer Vision/ Computer Graphics Collaboration Techniques
and Applications (MIRAGE2011) [Program committee] (2011)

8 ) International Symposium on 3D Imaging, Modeling, Processing, Visualization and Transmission
2011 (3DIMPVT2011) [Program committee] (2011)

9) IEEE International Conference on Multimedia and Expo 2011 (ICME2011) [Program
committee] (2011)

10) International Conference on Embedded and Multimedia Computing (EMC2011) [Program
committee] (2011)

11) IET fourth International Conference on Imaging for Crime Detection and Prevention 2011
(ICDP2011) [Program committee] (2011)
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)

Manabu Ohta, Ryohei Inoue, Atsuhiro Takasu: [International Conference on Information
Systems 2011, Outstanding Paper Award] (2012.03)

EFMEHRX - ThSICKET 55

1)

2)

3)

4)

5)

6)

7)

8)

9)

Tomonari Masada, Atsuhiro Takasu, Yuichiro Shibata, Kiyoshi Oguri: “Steering Time-
Dependent Estimation of Posteriors with Hyperparameter Indexing in Bayesian Topic
Models”, Advances in Knowledge Discovery and Data Mining Lecture Notes in Computer
Science Volume 6634/2011 p.435-447 (2011.04)

Atsuhiro Takasu, Saranya Maneeroj: “A Recommendation Algorithm Using Positive and
Negative Latent Models”, IEEE Symposium on Computational Intelligence and Data Mining
p.72-79 (2011.04)

Tatsuya Akutsu, Tomoya Mori, Takeyuki Tamura, Daiji Fukagawa, Atsuhiro Takasu, Etsuji
Tomita: “An Improved Clique-Based Method for Computing Edit Distance between Unordered
Trees and its Application to Comparison of Glycan Structures”, 4th International Workshop
on Intelligent Informatics in Biology and Medicine p. 536-540 (2011.06)

Manabu Ohta, Toshihiro Hachiki, Atsuhiro Takasu: “Related Paper Recommendation to
Support Online- Browsing of Research Papers”, International Conference on the Applications
of Digital Information and Web Technologies p.130-136 (2011.08)

Atsuhiro Takasu: “A Multicriteria Recommendation Method from Data with Missing Rating
Scores”, International Conference on Data and Knowledge Engineering (ICDKE 2011) p.60-67
(2011.09)

Takanobu Suzuki, Atsuhiro Takasu, Jun Adachi: “Top-k Query Processing for Combinatorial
Objects Using Euclidean Distance”, 15th International Database Engineering and Applications
Symposium p.209-213 (2011.09)

Tomonari Masada, Atsuhiro Takasu, Yuichiro Shibata, Kiyoshi Oguri: “Semi-supervised
Bibliographic Element Segmentation with Latent Permutations”, International Conference on
Asia-Pacific Digital Libraries p.60-69 (2011.10)

Manabu Ohta, Daiki Arauchi, Atsuhiro Takasu, Jun Adachi: “CRF-based Bibliography
Extraction from Reference Strings Focusing on Various Token Granularities”, 10th IAPR
International Workshop on Document Analysis Systems p.276-281 (2012.03)

Manabu Ohta, Ryohei Inoue, Atsuhiro Takasu: “Empirical Evaluation of CRF-based
Bibliography Extraction from Research Papers”, International Conference on Information
Systems p.18-26 (2012.03)

10) Saranya Maneeroj, Pannawit Samatthiyadikun, Warat Chalermpornpong, Sasipa

-

1)

2)

3)

4)

5)

Panthuwadeethron, Atsuhiro Takasu: “Ranked Criteria Profile for Multi-criteria Rating
Recommender”, International Conference on Information Systems, Technology and
Management, p.40-51 (2012.03)
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Tomoya Mori, Takeyuki Tamura, Daiji Fukagawa, Atsuhiro Takasu, Etsuji Tomita, Tatsuya
Akutsu: “An Improved Clique-Based Method for Computing Edit Distance between Rooted
Unordered Trees”, THHLEAZ25E26012N 4 A 5 0584 (2011-B10-026-3) (2011.09)
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b, 1EHRAHA 7 + — 9 24 (D010) (2011.09)

6) SRKE, KH%, BEHEESR, %R © “CRF X 2% Ty h» o odEsEEZmbo—F
E, Web &L 7= R=21CHT27+—F 4 (4G2-2) (2011.12)

7) FEE, KHY, WAES D "CRF X 5@ CCGEEROEFEER LSBT 5 HEhER D Bl
Web & 7= R=2IZHT 57+ —5 4 (4G-2-3) (2011.12)

8) Yimin Chu, Atsuhiro Takasu, Jun Adachi: “Detection of Paragraph Boundaries in Complex
Page Layouts for Electronic Documents”, {H#HULEE=& 5742 E KRS (1C-7) (2012.03)

9) WARK, BHER, LEFE: "V IRAY) T EZFM L7 Topk Join AHL", [HHLEE 5
T4l Az ER % (2P-1) (2012.03)

10) ARAEHE, EAER, ZHEE D EPSCTHIMREICBT S LCP A 2 w72 R ofR%E", 1Hik
LR AR SR EETAR A ER 2 (1C6) (2012.03)

Z DO R EED

1) Database Systems for Advanced Applications [ 717 5 A ZH]

2 ) International Database Engineering & Applications Symposium [7H 275 AZ&H]

3) IEEE International Conference on Data Mining [ 7127 5 4 Z&H]
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