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M. Itoh, K. Osaka, K. lizuka, Y. Kosugi, M. Lion, S. Shiodera (2022) Assessing the changes in river water quality
across a land-use change (forest to oil palm plantation) in peninsular Malaysia using the stable isotopes of water
and nitrate. Science of The Total Environment, 859(2), 160319.
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Kumar, A., Kashiyama, T., Maeda, H., Omata, H., & Sekimoto, Y. (2022) Real-time citywide reconstruction of traffic
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- Chen, C., Bagan, H., Yoshida, T., Borjigin, H., Gao, J. (2022) Quantitative analysis of the building-level relationship
between building form and land surface temperature using airborne LiDAR and thermal infrared data. Urban Climate,
45,101248

+ M. Itoh, K. Osaka, K. lizuka, Y. Kosugi, M. Lion, S. Shiodera (2022) Assessing the changes in river water quality across
a land-use change (forest to oil palm plantation) in peninsular Malaysia using the stable isotopes of water and nitrate.
Science of The Total Environment, 859(2), 160319.

- Iwasaki, N., Hayashi, K., Tanaka, T., Katori, M., Onohara, A., Oguchi, T. (2022) Client-Side Web Mapping System
for Vineyard Suitability Assessment. The International Archives of Photogrammetry, Remote Sensing and Spatial
Information Sciences, 48, 223-228.

- Jittayasotorn, T., Sadidah, M., Yoshida, T., Kobashi, T. (2023) On the adoption of rooftop photovoltaics integrated with
electric vehicles toward sustainable Bangkok City, Thailand. Energies, 16(7), 3011

- Lai, R., Oguchi, T., Zhong, C. (2022) Evaluating Spatiotemporal Patterns of Post-Eruption Vegetation Recovery at
Unzen Volcano, Japan, from Landsat Time Series. Remote Sensing, 14(21), 5419.

- Song, J., Yamauchi, H., Oguchi, T., Ogura, T. (2022) Application of web hazard maps to high school education for
disaster risk reduction. International Journal of Disaster Risk Reduction, 72, 102866.

- LLRREE L - BERAIETRE - 35 H 282 - BRI - L - BUPE— - EEEERER - RHLEBEA (2022) SUBZEE) T RO
ICH1F % SSP - RCP JIFFkiG AR E LRSS 2L —y a v GEEH PR T HHXICHER L < . &g
A, 57(3), 949-956.

- LLRRE L - BEPAIETE - SORTE - HHSHE - BINE— - EHEERES - RHLEBEA (2022) Project PLATEAU @ 3D #{ii€ 7
NEFF L 7B O ERBIRE Y S 2 L —v a v i IR R 7 — VO BEGEIGE 5O < D ICH) T . BREE RN R
%, 36, 238-243.

- N ez, Bk Fe—, NVE FRER, IR R, BN X, SR ERER , NO E (2022) =XRCHEFEZERIE R & VR £k
F 728 OBER T 7'V OBE & FHIi—HIEEE ~ o5 I [ C— E-journal GEO, 17(1), 169-179.

- PRI - (LB - 5 S0 - P& — - EEERRED - RTLEEA (2022) HAABIRERIC I T 2 &l 5 HEBGE 2 o Sk
EENHEISIE O P4 :8 D DYt 7 Climate Change Action Plans OFSKNA M2 & . & EHEERSCEE , 57(1), 138-
150.
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+ Chaudhuri, S., Kubokawa, T. and Sugasawa, S. (2022) Covariance based moment equations for improved variance
component estimation. Statistics: A Journal of Theoretical and Applied Statistics, 56(6), 1290-1318.

- Chuang Yang, Zhiwen Zhang, Zipei Fan, Renhe Jiang, Quanjun Chen, Xuan Song, Ryosuke Shibasaki (2022) Epimob:
Interactive visual analytics of citywide human mobility restrictions for epidemic control. IEEE Transactions on
Visualization and Computer Graphics, 29(8), 3586-3601.

- Hamura, H., Irie, K. and Sugasawa, S. (2022) Log-regularly varying scale mixture of normals for robust regression.
Computational Statistics & Data Analysts, 173, 107517.

- Hamura, H., Irie, K. and Sugasawa, S. (2022) On data augmentation for models involving reciprocal gamma functions.
Journal of Computational and Graphical Statistics, 32(3), 908-916.

- Hamura, Y., Onizuka, T, Hashimoto, S. and Sugasawa, S. (2022) Sparse Bayesian inference on gamma-distributed
observations using shape-scale inverse-gamma mixtures. Bayesian Analysis, in press.

- Ito, T. and Sugasawa, S. (2022) Grouped generalized estimating equations for longitudinal data analysis.
Biometrics,79(3), 1868-1879.

- Sugasawa, S. and Kobayashi, G. (2022) Robust fitting of mixture models using weighted complete estimating
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equations. Computational Statistics & Data Analysis, 174, 107526.

- Sugasawa, S. and Murakami, D. (2022) Adaptively Robust geographically weighted regression. Spatial Statistics, 48,
100623.

- Sugasawa, S. and Noma, H. (2022) Efficient testing and effect size estimation for set-based genetic association
inference via semiparametric multilevel mixture modeling. Biometrical Journal, 64, 1142-1152.

- Sugasawa, S., Nakagawa, T., Solvang, H. K., Subby, S. and Alrabeei, S. (2022) Dynamic spatio-temporal zero-inflated
Poisson models for predicting Capelin distribution in the Barents sea. Japanese Journal of Statistics and Data Science, 6,
1-20.

- Wakayama, T. and Sugasawa, S. (2022) Functional horseshoe smoothing for functional trend estimation. Statistica
Sinica, in press.

- Yoshida, T., Murakami, D., Seya, H. (2022) Spatial prediction of apartment rent using regression-based and machine
learning-based approaches with a large dataset. Journal of Real Estate Finance and Economics, in press.

+ Zhaonan Wang, Renhe Jiang, Hao Xue, Flora D Salim, Xuan Song, Ryosuke Shibasaki (2022) Event-aware multimodal
mobility nowcasting. Proceedings of the AAAI Conference on Artificial Intelligence, 36(4), 4228-4236.

- Yonekura, S. and Sugasawa, S. (2023) Adaptation of the tuning parameter in general Bayesian inference with robust

divergence. Statistics and Computing, 33(2), Article Number 39.
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- Aoki, T., Fujishima, S., and Fujiwara, N. (2022) Urban spatial structures from human flow by Hodge-Kodaira
decomposition. Scientific Reports, 12 (1), 11258.

- Aoki, T., Fujiwara, N., Fricker, M., and Nakagaki, T. (2022) A model for simulating emergent patterns of cities and
roads on real-world landscapes. Scientific Reports, 12 (1), 10093.

- Chen, S., Ogawa, Y., Zhao C., and Sekimoto, Y. (2023) Large-scale individual building extraction from open-source
satellite imagery via super-resolution-based instance segmentation approach. ISPRS Journal of Photogrammetry and
Remote Sensing, 195, 129-152.

- Fujiwara, N., Onaga T., Wada, T., Takeuchi, S., Seto, J., Nakaya, T., and Aihara, K. (2022) Analytical estimation of
maximum fraction of infected individuals with one-shot non-pharmaceutical intervention in a hybrid epidemic model.
BMC infectious diseases, 22 (1), 512.

+ Jinyu Chen, Qiong Zhang, Ning Xu, Wenjing Li, Yuhao Yao, Peiran Li, Qing Yu, Chuang Wen, Xuan Song, Ryosuke
Shibasaki, Haoran Zhang (2022) Roadmap to hydrogen society of Tokyo: Locating priority of hydrogen facilities based
on multiple big data fusion. Applied Energy, 313, 118688.

- Kajiwara, K., Ma, J., Seto, T., Sekimoto, Y., Ogawa, Y., & Omata, H. (2022) Development of current estimated
household data and agent-based simulation of the future population distribution of households in Japan. Computers,
Environment and Urban Systems, 98 (101873), 12-30.

+ Kumar, A., Kashiyama, T., Maeda, H., Omata, H., & Sekimoto, Y. (2022) Real-time citywide reconstruction of traffic
flow from moving cameras on lightweight edge devices. ISPRS Journal of Photogrammetry and Remote Sensing, 192,
115-129.

+ Hiroshi Morita, Kimihiro Hino, Ikuho Yamada, Hiroyuki Usui, Taku Nohara, Yasushi Asami (2023) Association
between neighborhood living environment and step counts of middle-aged and older adults: Focusing on street systems
from the perspective of traffic safety. Japan Architectural Review, 6(1), e12323.

- Ogawa, Y., Zhao, C., Oki, T., Chen, S., Sekimoto, Y. (2023) Deep Learning Approach for Classifying the Built Year and
Structure of Individual Buildings by Automatically Linking Street View Images and GIS Building Data. IEEE Journal of
Selected Topics in Applied Earth Observations and Remote Sensing, 16, 1740-1755.

- Peng, H., Nishiyama, Y., Sezaki, K. (2022) Assessing environmental benefits from shared micromobility systems using

machine learning algorithms and Monte Carlo simulation. Sustainable Cities and Society, 87, 104207.
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- Percival, J.E.H., Tsutsumida, N., Murakami, D., Yoshida, T., Nakaya, T. (2022) Exploratory spatial data analysis with
gwpcorMapper: An interactive mapping tool for geographically weighted correlation and partial correlation. Journal of
Geovisualization and Spatial Analysis, 6, 17.

- Renhe Jiang, Zekun Cai, Zhaonan Wang, Chuang Yang, Zipei Fan, Quanjun Chen, Kota Tsubouchi, Xuan Song,
Ryosuke Shibasaki (2022) Yahoo! Bousai Crowd Data: A Large-Scale Crowd Density and Flow Dataset in Tokyo and
Osaka. 2022 IEEE International Conference on Big Data (Big Data), 6676-6677.

- Shibuya, Y., Chun-Ming, L., Andrea, H., Soichiro, T., and Sekimoto, Y. (2022) Do Open Data Impact Citizens’
Behavior? Assessing Face Mask Panic Buying Behaviors during the Covid-19 Pandemic. Scientific Reports, 12 (1),
1-12.

- Shibuya, Y., Hamm, A., & Pargman, T. C.. (2022) Mapping HCI Research Methods for Studying Social Media

Interaction: A Systematic Literature Review. Computers in Human Behavior, 129 (107131), 1-16.

- Tsuboi, K., Fujiwara, N., and Itoh, R. (2022) Influence of trip distance and population density on intra-city mobility

patterns in Tokyo during COVID-19 pandemic. PLoS ONE, 17 (10)

- Xue, J., Jiang, N., Liang, S., Pang, Q., Yabe, T., Ukkusuri, S., Ma, J. (2022) Quantifying the spatial homogeneity of

urban road networks via graph neural networks. Nature Machine Intelligence, 4 (3), 246-257.

- Yabe, T., Jones, N., Rao, S., Gonzalez, M., Ukkusuri, S. (2022) Mobile phone location data for disasters: A review from

natural hazards and epidemics. Computers, Environment, and Urban Systems, 94.

: Yabe, T., Rao, S., Ukkusuri, S., Cutter, S. (2022) Toward data-driven, dynamical complex systems approaches to

disaster resilience. Proceedings of the National Academy of Sciences, 119 (8).

* Yamashita, J., Seto, T., Nishimura, Y. and Iwasaki, N. (2022) Quality Assessment of Volunteered Geographic

Information for Outdoor Activities: An Analysis of OpenStreetMap Data for Names of Peaks in Japan. Geo-spatial

Information Science, 26:3, 333-345.

- Yang, S., Ogawa, Y., Ikeuchi, K., Akiyama, Y., Shibasaki, R. (2022) Modelling the behaviour of corporations during the

flood damage recovery process using multi-agent deep reinforcement learning. Journal of Flood Risk Management, 15

(4), 12845.

- Zhehui, Y., Zhao, C., Maeda, H., Sekimoto, Y. (2022) Development of a Large-Scale Roadside Facility Detection Model

Based on the Mapillary Dataset. Sensors, 22(24), 9992.

- Zhiheng Chen, Peiran Li, Yanxiu Jin, Yuan Jin, Jinyu Chen, Wenjing Li, Xuan Song, Ryusuki Shibasaki, Min Chen, Da

Yan, Haoran Zhang (2022) Using mobile phone big data to identify inequity of artificial light at night exposure: A case

study in Tokyo. Ciries, 128, 103803.

- Zhiwen Zhang, Hongjun Wang, Zipei Fan, Jiyuan Chen, Xuan Song, Ryosuke Shibasaki (2022) GOF-TTE: Generative

Online Federated Learning Framework for Travel Time Estimation. IEEE Internet of Things Journal, 9(23), 24107-

24121.

* Yanxiu Jin, Peiran Li, Zhiheng Chen, Shreyas Bharule, Ning Jia, Jinyu Chen, Xuan Song, Ryosuke Shibasaki, Haoran

Zhang (2023) Understanding railway usage behavior with ten million GPS records. Cities, 133, 104117.

- Zhao, C., Ogawa, Y., Chen, S., Oki, T., Sekimoto, Y. (2023) People Flow Trend Estimation Approach and Quantitative

Explanation Based on the Scene Level Deep Learning of Street View Images. Remote Sensing, 15 (5), 1362.

+ Zhiheng Chen, Peiran Li, YanXiu Jin, Shreyas Bharule, Ning Jia, Wenjing Li, Xuan Song, Ryosuke Shibasaki, Haoran

Zhang (2023) Using mobile phone big data to identify inequity of aging groups in transit-oriented development station

usage: A case of Tokyo. Transport Policy, 132, 65-75.

+ Zhiwen Zhang, Hongjun Wang, Zipei Fan, Xuan Song, Ryosuke Shibasaki (2023) Missing Road Condition Imputation

Using a Multi-View Heterogeneous Graph Network From GPS Trajectory. IEEE Transactions on Intelligent

Transportation Systems, 24(5), 4917-4931.
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- Muto, S., Sugasawa, S. and Suzuki, M. (2022) Forecasting the housing vacancy rate in Japan using dynamic
spatiotemporal effects models. Japanese Journal of Statistics and Data Science, 6, 21-44.

- Nakagawa, M. and Sugasawa, S. (2022) Linguistic distance and economic prosperity: a cross-country analysis. Review
of Development Economics, 26, 793-834.

- R Nishisaka, Y Yazawa, K Furuya (2022) Evaluating the Accessibility of Networks in Earthquake Memorial Facilities for
the Great East Japan Earthquake. IOP Conference Series: Earth and Environmental Science, 1092, 012020.

- Otsu, Y. and Yuen, C.Y. Kelvin (2022) Health, crime, and the labor market: Theory and policy analysis. Journal of
Economic Dynamics and Control, 144, 104529.

- Takaaki Takahashi (2022) The conflict between residents and tourists: On the variety-shifting effect of tourism growth.
Japanese Economic Review.

- Takaaki Takahashi (2022) On the economic geography of an aging society. Regional Science and Urban Economics,95,
103798.
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+ Murakami, D., Tsutsumida, N., Yoshida, T., Nakaya, T. (2022) Large-scale spatial prediction by scalable geographically
weighted regression: Comparative study. Proceedings of the 15th International Conference on Spatial Information
Theory (COSIT2022), 12:1-12:5.

- Tsutsumida, N., Murakami, D., Yoshida, T., Nakaya, T., Lu, B., Harris, P., Comber, A. (2022) A comparison of
geographically weighted principal components analysis methodologies. Proceedings of the 15th International Conference

on Spatial Information Theory (COSIT2022), 21:1-21:6.
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- Arya, D., Maeda, H., Ghosh, S., Toshniwal, D., Omata, H., Kashiyama, T., Sekimoto, Y. (2022) Crowdsensing-based
Road Damage Detection Challenge (CRDDC’2022). Proceedings of 2022 IEEE International Conference on Big Data,
6378-6386.

- Cai, M., Pang, Y., Sekimoto, Y. (2022) Spatial Attention Based Grid Representation Learning For Predicting Origin—
Destination Flow. Proceedings of 2022 IEEE International Conference on Big Data, 485-494.

- Chen, S., Ogawa, Y., Zhao, C., and Sekimoto, Y. (2022) Large-scale building footprint extraction from open-sourced
satellite imagery via instance segmentation approach. IGARSS 2022 Proceedings, 3-15.

- D. Manandhar, R. Shibasaki (2023) GNSS Signal Authentication using QZSS Signal and Evaluation of Key
Performance Indicators. Proceedings of the 2023 International Technical Meeting of The Institute of Navigation, 1058-
1069.

- Dong, X., Z. Han, Nishiyama, Y., Sezaki, K. (2022) DoubleCheck: Single-Handed Cycling Detection with a
Smartphone. IEEE International Conference on Systems, Man, and Cybernetics (SMC), 268-274.

- Han, Z., Dong, X., Nishiyama, Y., Sezaki, K. (2022) Head Dynamics Enabled Riding Maneuver Prediction. Proceedings
of the 20th Annual International Conference on Mobile Systems, Applications and Services (MobiSys), 557-558.
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- Han, Z., Dong, X., Nishiyama, Y., Sezaki, K. (2023) HeadSense: Visual Search Monitoring and Distracted Behavior
Detection for Bicycle Riders. IEEE 24th International Symposium on a World of Wireless, Mobile and Multimedia
Networks (WoWMoM), 281-289.

- Han, Z., Nishiyama, Y., Sezaki, K. (2022) A Micro-mobility Sensing System to Portray Riding Styles. Proceedings of the
2022 ACM International Joint Conference on Pervasive and Ubiquitous Computing (UbiComp), 44-46.

 Han, Z., Xu, L., Dong, X., Nishiyama, Y., Sezaki, K. (2023) HeadMon: Head Dynamics Enabled Riding Maneuver

Prediction. IEEE International Conference on Pervasive Computing and Communications (PerCom), 22-31.

- Hosonuma, E., Nishiyama, Y., Sezaki, K., Miyoshi, T., Yamazaki, T. (2023) Enabling Block Transmission on
Backoff-based Opportunistic Routing. IEEE 20th Annual Consumer Communications & Networking Conference (IEEE
CCNC 2023), 889-890.

- Ishioka, R., Nishiyama, Y., Tsubouchi, K., Sezaki, K. (2022) Poster abstract: UV index estimation leveraging GNSS
sensors on smartphones. Proceedings of the 20th Conference on Embedded Networked Sensor Systems (SenSys), 863-864.

- Kasahara, Y., Nishiyama, Y., Sezaki, K. (2022) Detecting Childcare Activities Using an Off-the-shelf Smartwatch. 2022
IEEE International Conference on Smart Computing (SMARTCOMP), 159-161.

- Komatsu, Y., Shimojo, K., Nishiyama, Y., Sezaki, K. (2022) Toward Measuring Conversation Duration Using a
Wristwatch-type Wearable Device. 2022 IEEE International Conference on Smart Computing (SMARTCOMP), 150-152.

+ Kumar, A., Kashiyama, T., Maeda, H., Omata, H., & Sekimoto, Y. (2022) Citywide reconstruction of traffic flow using

the vehicle-mounted moving camera in the CARLA driving simulator. 2022 IEEE 25th International Conference on

Intelligent Transportation Systems (ITSC), 2292-2299.

- Kumar, A., Kashiyama, T., Maeda, H., Zhang, F., Omata, H., & Sekimoto, Y. (2022) Vehicle re-identification and

trajectory reconstruction using multiple moving cameras in the CARLA driving simulator. Proceedings of 2022 IEEE

International Conference on Big Data, 1858-1865.

- Lyu, S., Han, Z., Nishiyama, Y., Sezaki, K., Kusakabe, T. (2022) A Plug-in Memory Network for Trip Purpose

Classification. Proceedings of the 30th International Conference on Advances in Geographic Information Systems, 1-12.

- Nishiyama, Y., Murakami, H., Suzuki, R., Oko, K., Sukeda, I., Sezaki, K., Kawahara, Y. (2022) MOCHA: Mobile

Check-in Application for University Campuses Beyond COVID-19. The Twenty-third International Symposium on

Theory, Algorithmic Foundations, and Protocol Design for Mobile Networks and Mobile Computing (MobiHoc), 253-258.

- Oki, T., Ogawa, Y. (2022) A Method for Regional Analysis Using Deep Learning Based on Big Data of Omnidirectional

Images of Streets. The XXIV ISPRS CONGRESS 2022, Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci., 33, 545-

552.

- Ono, S., Nishiyama, Y.,Sezaki, K. (2022) Detecting Face-Mask Wearing Status Using Motion Sensors in Commercially

Available Smartwatches. 2022 International Conference on e-health Networking, Applications and Services (HealthCom),

107-112.

- Ono, S., Yamazaki, T., Miyoshi, T., Nishiyama, Y., Sezaki, K. (2023) Cooperative Local Distributed Machine Learning

Considering Communication Latency and Power Consumption. IEEE 20th Annual Consumer Communications &

Networking Conference (IEEE CCNC 2023), 678-679.

- Pang, Y., and Sekimoto, Y. (2022) Deep Learning for Destination Choice Modeling: A Fundamental Approach for

National Level People Flow Reconstruction. Proceedings of 2022 IEEE International Conference on Big Data, 1900-

1905.

- Saha, P. K., and Sekimoto, Y. (2022) Road Damage Detection for Multiple Countries. Proceedings of 2022 IEEE

International Conference on Big Data, 6431-6438.

- Saha, P. K., Arya, D., Kumar, A., Maeda, H., and Sekimoto, Y. (2022) Road Rutting Detection using Deep Learning on

Images. Proceedings of 2022 IEEE International Conference on Big Data, 1362-1368.

- Saha, P. K., Gangwar, G., Sekimoto, Y, and Suda, Y. (2022) Data Resampling and Ensemble Learning for Vehicle Class

and Orientation Detection. Proceedings of 2022 IEEE International Conference on Big Data, 6507-6515.
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- Seto, T., and Nishimura, Y. (2022) Analysis of the spatiotemporal accumulation process of Mapillary data and its
relationship with OSM road data: A case study in Japan. International Archives of the Photogrammetry, Remote Sensing
and Spatial Information Sciences, XLVIII-4/W1-2022, 403-410.

+ Shimizu, T., Tsubouchi, K., Yabe, T. (2022) GEO-BLEU: Similarity Measure for Geospatial Sequences. SIGSPATIAL
'22: Proceedings of the 30th International Conference on Advances in Geographic Information Systems, 1-4.

- Shimojo, K., Han, Z., Nishiyama, Y., Sezaki, K. (2022) A Preliminary Study for Detecting Visual Search Behaviors
During Street Walking Using Earable Device. Proceedings of the 2022 ACM International Joint Conference on Pervasive
and Ubiquitous Computing (UbiComp), 254-257.

- Sukeda, 1., Murakami, H., Nishiyama, Y., Murakami, H., Kawahara, Y. (2022) Poster abstract: Recursive Queueing
Estimation Using Smartphone-based Acoustic Ranging. Proceedings of the 20th Conference on Embedded Networked
Sensor Systems (SenSys), 837-838.

- Suzuki, R., Nishiyama, Y., Murakami, H., Kawahara, Y., Sezaki, K. (2022) Poster abstract: Room Scale Localization
Improvement Utilizing Stay Time Characteristics of Each Room. Proceedings of the 20th Conference on Embedded
Networked Sensor Systems (SenSys), 839-840.

- Tewary,A., Pang,Y., Sekimoto,Y. (2022) Uncertainty of Traffic Congestion Estimation Using Nationwide Pseudo Trip
Data and Agent Based Simulation. Applications of Big Data Technology in the Transport Industry, 3854-3863.

* Xu, L., Nishiyama, Y., Sezaki, K. (2022) Enhancing Self-Protection: What Influences Human’s Epidemic Prevention
Behavior during the COVID-19 Pandemic. The 24th HCI International Conference (HCII 2022), 336-351.

* Xu, L., Nishiyama, Y., Shimosaka, M., Tsubouchi, K., Sezaki, K. (2022) Poster abstract: Convolutional Compressed
Sensing for Smartphone Acceleration Data Compression. Proceedings of the 20th Conference on Embedded Networked
Sensor Systems (SenSys), 810-811.

- Xue, J., Yabe, T., Tsubouchi, K., Ma., J, Ukkusuri, S. (2022) Multiwave COVID-19 Prediction from Social Awareness
Using Web Search and Mobility Data. Proceedings of the 28th ACM SIGKDD Conference on Knowledge Discovery and
Data Mining, 4279-4289.

- Zengyi Han, Xuefu Dong, Yuuki Nishiyama, Kaoru Sezaki (2022) Preliminary Study for Classifying Baby Stroller-
related Parenting using Smartphones. 4th International Conference on Activity and Behavior Computing.

- Zhao, C., Ogawa, Y., Chen, S., Sekimoto, Y. (2022) Scene Level People Flow Trend Prediction by Swin Transformer.
IGARSS 2022 - 2022 IEEE International Geoscience and Remote Sensing Symposium, 2434-2437.

+ Zhehui, Y.,Maeda, H., Zhao, C., Sato, G., Sekimoto, Y. (2022) Vision-Based Traffic Sign Detection and Localization in
Tokyo Metropolitan Area. 2022 IEEE 25th International Conference on Intelligent Transportation Systems (ITSC), 316-
321.
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« Arya, D., and Sekimoto, Y. (2022) Multinational Advancements for Al-Driven Road Inspection. 13th ISA] Symposium.
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- Morioka, W., Kwan, M.-P., Okabe, A., McLafferty, S. L. Local indicator of spatial agglomeration between newly opened
outlets and existing competitors on a street network. Geographical Analysis.

- Hiroyuki Usui Simulation of urban perforation after random vacant plot generation: Application of the thinning point
process. International Journal of Geographical Information Science.

- Hiroyuki Usui Cost-efficient urban areas minimising the connection costs of buildings by roads: Simultaneous
optimisation of criteria for building interval and built cluster size, Networks and Spatial Economics, 23(1), 65-96

- INOUE Ryo, DEN Koichiro Extraction of continuous and discrete spatial heterogeneities: Fusion model of spatially
varying coefficient model and sparse modelling

- Komori, D.; Nakaguchi, K.; Inomata, R.; Oyatsu, Y.; Tachikawa, R.; Kazama, S. Topographical Characteristics of
Frequent Urban Pluvial Flooding Areas in Osaka and Nagoya Cities, Japan. Water, 14, 2795.

- PENG Zhan, INOUE Ryo Identifying multiple scales of spatial heterogeneity in housing prices based on eigenvector
spatial filtering approaches, ISPRS International Journal of Geo-Information, 11 (5), 283.

- Seo Toru; Wada Kentaro; Fukuda Daisuke Fundamental diagram of urban rail transit considering train-passenger
interaction. Transportation.

- T. Sekiguchi, N. Hayashi, Y. Terada, M. Ooue, H. Sugino Purchasing behavior and awareness during COVID-19-
related panic buying - A case study conducted in three Japanese cities - International Review for Spatial Planning and
Sustainable Development ,10(2), 1-18.

- Takashi Yamada The stay coefficient: a novel quantification of the relationship between stay time and travel time for
urban shopping behavior analysis. Geo-spatial Information Science, 1-14.

- Morioka, W., Kwan, M.-P., Okabe, A., &amp; McLafferty, S. L. A statistical method for analyzing agglomeration zones
of co - location between diverse facilities on a street network. Transactions in GIS, 26(6), 2536-2557.

- Novee Lor Leyso, Masahiro Umezaki Uncovering Spatial Patterns and Temporal Trends in the Ageing of the Tokyo
Metropolis Population, Journal of Population Ageing.

+ Suzuki, M., Hino, K., Muto, S. Negative externalities of long-term vacant homes: Evidence from Japan, Journal of
Housing Economics, 57, 101856.

- Takaaki Aoki, Naoya Fujiwara, Mark Fricker, Toshiyuki Nakagaki Scientific Reports, vol. 12, 10093.

- Takaaki Aoki, Shota Fujishima, Naoya Fujiwara Scientific Reports, vol. 12, 11258.

+ Tanaka, K. Impacts of the opening of the maglev railway on daily accessibility in Japan: A comparative analysis with
that of the Shinkansen. Journal of Transport Geography, 106, 103512.

- Hiroki Baba, Chihiro Shimizu The impact of apartment vacancies on nearby housing rents over multiple time periods:
Application of smart meter data. International Journal of Housing Markets and Analysis.
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B L OFERICEH LT, HARRBEE ARG | 28(70), pp.1465-1470
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+ Yasuhisa Kondo Pandemic effect on tourism in Japan, VI Workshop on Data Science

+ Takashi Oguchi, Chiaki T. Oguchi, Hiroyuki Yamauchi, Takuro Ogura, Jiali Song Recent Educational and Outreach
Activities of Japanese Earth Scientists for High School Students, AGU Fall Meeting 2022.

- Okada, K., Nishiyama, N., Akiyama, Y., Miyazaki, H., Miyazawa, S. Development of Detailed Building Distribution
Map to Support Smart City Promotion -An Approach Using Satellite Image and Deep Learning-, ISPRS Ann.
Photogramm. Remote Sens. Spatial Inf. Sci., X-4/W3-2022, 189-196.

- Takeda, N., Furuya, T., Akiyama, Y. Development of Estimation Method for Building Structure Using Open Data and
Statistics, IGARSS 2022 Proceedings, pp. 2438-2441.

- Tomita, K., Akiyama, Y., Baba, H., Yachida, O. Estimating the Spatial Distribution of Vacant Houses with Machine
Learning Using Municipal Data, IGARSS 2022 Proceedings, pp. 1276-1279.

- Keisuke Takano Path-dependence in the location of business agglomeration: The impact of the postwar land requisition

in Yokohama,61th ERSA Congress.
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- Ogura, T., Mizuno, T., Yamanaka, D., Hayakawa, Y.S. Analysis of sediment deposition using RTK-UAV: A case study of
Echi River, central Japan, JpGU.
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- IUNREZ - BOFERER < /NVEHRER - /NE & - BERAER— - BN VR & A X AS—= 252 i L7z 74— F 7 =2 %
HORF L FHE , 2023 £ HAMM A BT HTRE .

- FERPRCHE - /NVETRER Bt B EEH O s - B 51 2 MU EE O N - WG O AT — R o dige P ZE R R 7 — v
ICEH L C—, BRI SES 2022 FRFRE .
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T2 TR ER~ A Y A v FMIcB$ 5 7 4+ — 7 2 (DEIM 2023), 2a-6-1.

- SUN Chenchen, SHIBUYA Yuya, SEKIMOTO Yoshihide  Unveiling Social Segregation of Activity Space among
Different Income Groups in Tokyo 23 Wards Based on Multi-sources Data, the 31st Annual Meeting of the Geographic
Information Systems Conference.
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- RRERER , IMTIEMLT , Hhfing , Aot UK RO LI K E o SARE XIS 3 0 2 @Y o 2Bl B 5 2 W58 - #if

ARt Z25fl & LT -

- IAAIERER, AT, HH MG, Aiise. K& ] - ¥ = 4 2 7 X0 % RIEICEH L7z ROt o kb v~

DFZEEIRNCBS 2 019E , 5 66 [ L ARGHE AR S - R .

A R SBIR FAC BOLIHFIILE I L > TROW XA v ZORICA T e 2= R IR & v 3 — 7 — X OEERERI AT, M

BE# > 2 7 nAf e imEm CE , CD-ROM.

A AR, BRI ARG BUCTEHECE Sy 2 2 4 2 v 7o BEPHRNC AT 72 2 = @ - fEE 7 — 2 05347, CSIS

DAYS 2022 87T 72 b7 7 M.

- RAKE , BIATE, DALttt , R , BUCERR flis - 3D BT - AR A /7 R — 2 a VA RIS,

HPEEH S R T LR R

- RBH B, 457 9, BH IR @R ) S VIO AIC X B 7 4 T & 72 B RO @B ETERE E 7 v ORSEEGE

527 BR LY VRV U L

R B, T, B R w55 ) v 7 BT VICEDS CREETERE T A2 e G RIS X B ERPEE T HRED R 2022

FREAARR T AR LS

- R B, B R w99 v 7 BTV EEH L 2B EIC X 3 EYER O EEEE T L OMET, 2022 FE AR APUEST

BB FE R 2

- B HHE, B R RIPY v 2 BT NMICK BERRE T AR OB ERROHEE , A ABEEA KA EEkE

L | Vol.2022, 111-112, 2022 49 H .

- B e, BRI OKE R NOEB) 2 Z 8 L 2 UGGEHE T, HEAA <L —2 3 v X - )3 — FERRFPIIERE

A
= .

st PR ST B s 27— oMby - R R BRI EREE OB EEER S 2 7 L aaEE , 31, B-2-2, CD-
ROM.

- BRI ABURISS B R AR O RARE B, - BEEEFTACIE D> D A 7R > A 7 L OWGET , AAMBEY 2 2023 fF5F¢
ks .

CSIS Annual Report 2022 50



51

HEFA - K FAE

AL WO Y FEE L T 7 B E R E IR B 2 B HARKE S o A DS E) - AT LIRSS IC B 1
% TERINE SR -, 2022 FE A SCHIB A R 2

AR O Y KR 2 EE L BB SR O EIC I8 T - A~ - N ey T o % BBL 72 FIHKIL R
BT ~RHNIC B RG] -, HARBE S 2023 SEEFATA .

IR T HRIC X 2 RKEER A = I HEIELiE B XIERE & BRI T ~ NHEE T 25 e L C ~ . GIS¥2FR A X —+2 v
g v, P-21.

- 7S #7EEM Path-dependence in the location of business agglomeration: Case of postwar land requisition, £ 36 [a] )i
s R R A

- R I B0 2 (RE TR o R (R B & AETTE) , HARH 2RSS 5 69 MIRE .

- FKILTHEAC - BRILtERE  RERHERT A &2 72 U T AKGE DR O JRIAL - R g 7B

- FRILFHEAC - RKILIERS - RS ) ORI ERE 2 Z 8 L 7= s T AGE D JRIBAL - SLRE o AlRetkic B3 2 1

- AR, ZIGL , BINSEZ (R AL OHERT AN 2 7o 8HIERT - BEEGRT~O T 7 2 v ) T4 LHT/HGN T v ZAOWGE,
KRB 22 IR 2

- T, BI5L , BIN St oK ORARIUINC 4 7 REHEFT - BEEEST~DT 72> v ) 7 4 - IR 2 B -, 2022
I AR B KT AITR S

- Wk, 2R, B Se2 iRoKIRIIC X o TR 2 B EROERNIC D CREEY 7 2 2 v ) 7 4 OAEROKGEE , CSIS
DAYS 2022.

- Bl BERER HAZGH A 2BV S 8 Al .

s BARHEZ SNS L2 37 —RIC X 2N 7e 7 7 = Ol & % ORI, MBS 2 T L P25 31 MIENIE R
R

+ Junichi Yamasaki, Kentaro Nakajima, and Kensuke Teshima From Samurai to Skyscrapers : How Transactions Costs
Shape Tokyo, TDB-CAREE working paper series #2020-02.
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- Takahiro Yamada CSIS Discussion Paper Series.

* Yuhei Miyauchi, Kentaro Nakajima, and Stephen J. Redding The Economics of Spatial Mobility: Theory and Evidence
Using Smartphone Data, NBER Working Paper, #28497.
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SEZAKI Kaoru
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My name is SEZAKI Kaoru, and I have been the director of the
Center for Spatial Information Science at the University of Tokyo
since 2018. I am the fifth director since the center’s inception in 1998.
In national universities in Japan, centers are the smallest research and
educational organizations. Compared to faculties, graduate schools,
and research institutes, centers are organizations with a smaller
number of people. Therefore, most centers assemble researchers
from specific fields to intensively research a specific topic.
Meanwhile, despite our small scale, our center is an organization with
researchers from a variety of fields spanning the arts and sciences.
Specifically, we have had regular members from the fields of urban
engineering, physical geography, civil engineering, information and
communication engineering, and economics since the inception of
the center. We have also had members from fields, such as human
geography, environmental studies, architecture, and mathematical
engineering. This diversity reflects the characteristics of spatial
information science. The main purpose of spatial information science
is to acquire phenomena that occur in physical space and on the
earth's surface and to conduct analyses using geospatial information
(digital map data) and geographic information systems (GIS).
These phenomena are extremely diverse and span various research
fields in the humanities and social sciences, natural sciences, and
engineering. Therefore, spatial information science is inevitably
diverse and interdisciplinary. However, one of our strengths is that
researchers with different backgrounds collaborate daily to conduct
interdisciplinary research and create new academic fields, under the
clear direction of spatial information.

Nevertheless, it is difficult for our small center to support such an
interdisciplinary research field. Fortunately, our center has been
certified as a Joint Usage / Research Center for Spatial Information
Science Research (Joint Usage / Research Center) by the Ministry of
Education, Culture, Sports, Science, and Technology of Japan, which
has the official mission of promoting spatial information science in
collaboration with researchers across Japan. Numerous achievements
have been made through nationwide cooperation and support. For
example, the number of joint research projects that have utilized
the data and services provided by our center has increased yearly.
Another characteristic of our center is the collaborations with private
companies, and since 2011, we have operated research divisions with
donations from multiple companies. Furthermore, we have actively
collaborated with government agencies, such as the Geospatial
Information Authority of Japan and international research institutions.
The continued cooperation of everyone across the country is essential
for maintaining and developing these circumstances. Thank you for
your support.
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Highlights of FY2022

SHIBUYA Yuya Associate Professor (Since January 2022)

Designing more equitable and inclusive data-driven solutions

in urban and region areas

ePlease tell us about your current research

I am currently involved in a wide array of research studies.
Broadly speaking, I am conducting research on how
to create urban spaces with a more democratic form of
participation from the three perspectives of “information and

9 ¢

communications technology / data,” “socioeconomics,” and
“human behavior.”

A change in people’s behavior can be triggered by some
event—for example, people who previously used cars as
a means of transportation now using public transportation
or people who used to go out regularly now spending their
time at home due to the stay-at-home requests made in
Japan during the COVID-19 crisis. My research focuses on
quantitatively understanding such behavioral changes and
estimating their causes through the analysis of various data
containing location information. My study also develops
human behavioral change models and simulations for digital
twins. If one focuses only on the “typical person” when doing
such research, then they will be unable to adequately explain
changes in the city as a whole. Therefore, I am considering
the presence of “diverse people” with heterogeneous
socioeconomic and geographical characteristics and focusing
on how and where behavioral changes occur for each person
when conducting data analysis and modeling.

“Civic data,” which are data about citizens, by citizens,
for citizens, are also important in terms of diversity and
heterogeneity; I am also considering designs for the collection
of these data. Of course, location information data that can be
purchased are particularly useful for analysis and can give us
a wide level of understanding; however, these alone have their
limits.

Additionally, people in the real space show their behaviors
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while connected to the cyberspace, such as checking maps on
their smartphones while moving; therefore, their behaviors
and words in cyberspace and their behaviors in real space are
thought to mutually influence each other. Based on this, I am
also analyzing the relationship between cyberspace and real
space.

Although I am involved in various research endeavors, the
problem is that I do not have enough time for it. However,
I have the most fun when I am engaged in research! I hope
to manage my time better and increase the time I have for
research activities.

ePlease tell us what led you to engage in your
current research

I was working as a journalist in Sendai after graduating from
university. After the Great East Japan Earthquake, I saw that
there was a considerable amount of data in the affected areas,
but that it was not being used effectively, and the supporters in
these areas were unable to effectively provide support because
of the lack of information. I strongly felt that disaster response
and recovery would be more successful if more ICT, digital
power, and data power were used.

With the awareness of this problem in mind, I enrolled in
graduate school and received a master’s degree and doctoral
degree from the Socio-information and Communication
Studies Course, Interfaculty Initiative in Information Studies,
Graduate School of Interdisciplinary Information Studies,
the University of Tokyo. I also completed the Graduate
Program for Social ICT Global Creative Leaders (GCL). The
former was a so-called social science course, and the latter
was a program mainly focused on information science and
technology. In my doctoral program, I used both methods to
investigate whether social media data could be used to detect
socioeconomic recovery activities. In this process, I analyzed
big data, which was especially interesting. I realized that
when analyzing massive data such as those from social media,
we could learn a lot. These learnings, however, were not
universal and were affected by biases or overlooked aspects,
and I felt the importance of examining the data from a critical
perspective or considering diversity. This experience also
encouraged me to examine what would happen if we were
to continue to use data in this way; this has led to my current
research on data utilization that considers diversity and
heterogeneity.



Researchers

YAZAWA Yuriko Project Assistant Professor (Since January 2022)

Understanding the relationship between nature and people,
and considering mechanisms for coexistence with nature.

ePlease tell us about your current research

Most of the natural environment in Japan is a “secondary
natural environment” that has been managed by humans
for use and maintenance. I am interested in the interactions
between this secondary natural environment and humans,
and I am currently researching to clarify the relationship
between forests and humans through temporal and spatial
analysis. Specifically, in this study, I focus on changes in
flatland forests, which have a strong relationship with people
in cities and on plateaus, and collect data on flatland forests
across Japan. Geographic Information Systems(GIS) is used
to quantitatively understand changes in forests. Furthermore,
relationships between people in the target area is clarified
through evaluation of socio-temporal landscape (for example
land use) using GIS and comprehensively examine the various
information obtained through fieldwork.

Incidentally, I find fieldwork fascinating. Numerous properties
of land can be uncovered during a first-time site visit, and [
am always eager to conduct more fieldwork. CSIS provides
a flexible work environment that accommodates individual
circumstances. Currently I am trying to balance childcare
and work through trial and error. Consequently, I am not in
a position to focus on the field research and am exploring
alternative methods to efficiently allocate my time.

ePlease tell us what led you to engage in your
current research

I love organisms and nature from childhood. The motivation
to start my career was that I would like to examine the
major changes in nature with human development, and
understanding the habitat of organisms. Meanwhile, after
visiting various regions and attending seminars as a university
student, I was convinced that humans and nature can coexist
(while working well with each other). The media in recent
years has often featured the "Satoyama landscape" that have
been maintained through proper use by people. Similarly,
human and nature interact all area on the earth, not only
Satoyama area. A major theme in my research is to clarify how
such humans and nature can coexist, including the background
of humanities, such as history and culture, to reflect on a
system for coexistence with nature that matches our current
social situation, and systematize this into a mechanism that
can be utilized in any country or region.

Specifically, among the natural environments that are my
research subjects, I intend to examine how humans interact
with rivers, forests, lakes, and oceans. In addition, during

my master’s and doctoral studies at the Chiba University

Graduate School of Horticulture, I analyzed and clarified
how riverbeds were used. Riverbeds are the first spaces to
be affected by flooding. But they have fertile soil provided
by rivers, there were villages and they are still used as
farmland. So riverbeds are where humans and nature have
had deep relationships. However, there were not any previous
studies that quantitatively clarify the use of riverbeds over
time and discuss the human relationships that exist in the
background. One of the studies that was conducted as part of
this research focused on secondary vegetation, which is first
formed through human involvement. Specifically, changes
in vegetation by converting historical maps into GIS data
were evaluated. Our research showed that there was not a
single type of utility for the riverveds; however, land was
arranged in a mosaic for various uses, such as grasslands,
forests, farmland, and villages. Furthermore, it was also
revealed, different manners in which humans interact with
the land, such as humans no longer using or managing the
natural environment, or river channels changing due to river
improvements, were major changes in the landscape of the
riverbeds. To look into transition of the riverside forests in this
study leads to my current study of focus on the forest.
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Highlights of FY2022

NISHIYAMA Yuuki Lecturer (Since April 2022)

Detecting, storing, and utilizing information on all activities
in daily life in an attempt to improve the well-being of people

and groups

ePlease tell us about your current research

My research specialty
is ubiquitous
computing—an
environment in which
small computers that
are scattered around
people recognize
people’s conditions
and support their
lives. My current
research focuses
on developing
three elemental
technologies for
achieving ubiquitous
computing: (1) technology for detecting and collecting
people’s behavior, (2) technology for accumulating and
analyzing collected behavioral data, and (3) technology that
can utilize and return the analyzed results to people. Examples
of (1) technology for detecting and collecting people’s
behavior include detection and collection using smartphones
and wearable devices. These are equipped with sensors such
as microphones, GPS, and accelerometers, which enable them
to detect and collect information about certain behaviors as
people use the devices in their daily lives. (2) Technology
for accumulating and analyzing collected behavioral data
specifically refers to methods of analyzing collected data to
understand behavior, and locations and methods of storing
the massive amount of collected data. (3) Technology that
can utilize and return the analyzed results to people refers
to the effective methods and timing of presenting analysis
results to others, and I also study how effective methods differ
depending on the size of the target, such as individuals or
groups.

In recent research, we have developed a method for using
the features of motion sensor data at-tached to a helmet to
predict the behavior of a bicycle rider (e.g., turning right
after three seconds). This allows for the bicycle movement
to be notified to the vehicle in advance, thereby increasing
safety. We have also created a prototype system that can
detect conversations with a smartwatch and count the number
of conversations in a day, which may be used to estimate
depression status. An additional development with the theme
of childcare support using information technology is the
use of smartwatches to detect behavior and to quantify and
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visualize childcare behavior. The time required to conduct
various childcare activities (e.g., holding a child, changing a
diaper, go-ing for a walk) has previously not been objectively
determined; thus, quantifying it is especially important. On
the same theme, we have also started research on methods for
detecting postpartum depression from information that could
be automatically collected, such as smartphone logs.

ePlease tell us what led you to engage in your
current research

I was in the baseball team of the athletic association up until
university and was particularly devoted to it, although I
was an injury-prone athlete. Even after practicing enough, [
overworked myself since I would continue to practice when
1 saw other team members practicing. From this experience,
I became interested in human behavioral change, that is, the
change in human behavior and its factors (how information
is presented). Moreover, in my doctoral course, I conducted
research on promoting behavioral change using information
sharing, with a focus on the kind of information and how
its collection would change group behavior. For example,
I analyzed whether it was better to present information in a
competitive manner or in a manner that promotes cooperation,
and I examined appropriate methods of presenting information
that considered group nature and timing. This was research
related to the (3) utilization and return mentioned above. The
field of research then expanded to include research on (1)
behavioral data detection and collection as well as (2) analysis
and storage technology, which are necessary for conducting
the research in (3) on a more evidence-based basis and on
a large scale and over a long period of time. Inspiration for
research topics (1) and (2) came from when I studied abroad
at Carnegie Mellon University in the United States and at
the University of Oulu in Finland, where I was involved in
the open-source mobile-sensing AWARE Framework since
its development. This framework is still being used by many
research institutions in Japan and overseas, and it is one of my
major undertakings.

I believe that the university is an environment where one
can take on many challenges. Going forward, I would like
to continue to take on new challenges with a focus on (1)
detection and collection of human behavior, (2) accumulation
and analysis of collected behavioral data, and (3) utilization
and return of analyzed data, and link the results of such work
to people’s improved well-being.



Researchers

YOSHIDA Takahiro assistant Professor (Since September 2022)

Using geographic information systems as a basis for thinking
about analytical frameworks that handle various geospatial

phenomena

ePlease tell us about your current research

The foundation of all
my research interests
lies in geographical
information systems
(GIS). My specific
interests are: (1)
spatial data analysis;
and (2) mitigation
and adaptation to
climate change in
urban areas. (1) The
former research
aims to establish
analysis techniques
and frameworks
applicable to various geospatial phenomena. In particular, I
am investigating to incorporate ideas from compositional data
analysis, which is developed in geology to deal with chemical
compositions of rocks/lands. Compositional data may seem
unfamiliar at first glance, but it is a common form of data such
as voting shares by political parties and areal shares by land
uses. An interesting aspect of compositional data is that it has
the constraint of the sum of the element values needing to be
100 for a percentage or 1 for a ratio. Rather than to extend or
improve upon existing methods, I am now focusing to think
novel methods in which such things are done. (2) The latter
aims to contribute mitigation and adaptation to climate change
in urban area by integrating various spatial data of urban
planning, built environment engineering, traffic engineering,
remote sensing, and other urban-related fields. A key part is
"in cities". Cities are highly populated and have many social
and economic activities. Consequently, cities emit a large
amount of carbon dioxide (CO,), and they are also subject
to severe and frequent heat waves as well as flood damage.
Therefore, mitigation and adaptation in cities are important.
Many people have an impression that climate change is a
global issue. However, when analyzing impacts of climate
change in cities, it is essential to use spatiotemporally detailed
local/micro GIS data such as individual buildings, road links,
and human movement. For example, we can combine such
data to estimate CO, emissions at the building and road level
and on a 30-min timescale to visualize the spatiotemporal
trends. Thereby, we can evaluate CO, emissions at human-
scale. It means that we can assess and visualize the current
conditions of our surrounding buildings and roads, and the

potentials of efforts toward decarbonization. This is how I am
applying these GIS technologies to climate change.

ePlease tell us what led you to engage in your
current research

Although I did not realize it at the time, the reason I am doing
research using GIS may have been influenced by my mountain
climbing as a college student; this was when climbing
equipment switched from analog to digital. When I was a
student in Tsukuba, I used to go to the Geospatial Information
Authority of Japan by bicycle to get topographic maps. As
preparations to mountain climbing, I added information to
maps, such as a magnetic north line, climbing routes and so
on. I loved doing that more than mountain climbing. This
has now changed from manual work to GIS-based work
on a PC, but making figures based on maps was mostly a
hobby. I believe it is the core of my motivation to GIS-related
researches. In addition, there are many tools for visualizing
current geo-spatial conditions on maps. Therefore, my interest
started from my awareness that unless analysis results are
expressed on a map, it would just be a reproduction, with my
interest eventually shifting to the analysis methods that used
spatial data (research theme (1)). Research for theme (2) was
directly inspired by my postdoctoral work at the National
Institute for Environmental Studies after completing my
doctoral program, and I became interested in the handling and
combining of data from various fields. I studied various related
fields and then integrated the data on GIS for analysis. With
GIS as a foundation, we are able to discuss with researchers in
various fields. Engaging researchers in various fields based on
GIS is interesting. Both of the themes are independent in my
mind. I would like to avoid focusing on one theme and make
synergy between themes.

CSIS Annual Report 2022 6



Highlights of FY2022

CSIS DAYS 2022

Held online on November 18, 2022
Held hybrid on November 19, 2022

CSIS DAYS features research presentations accessible to the
general public, as well as presentations by researchers engaged
in joint research with our center. Since its establishment, our
center has conducted an annual symposium, and this event
marked the 18th symposium since its renaming to CSIS
DAYS in 2005.

The symposia in the previous two years were held online
due to the COVID-19 pandemic, but in 2022, it was held in a
hybrid format for the first time, and 266 people participated in
the symposium. The first day included greetings by Director
Kaoru Sezaki, and online presentations in the order of the
sub-sessions “Nature / disaster prevention”, “Sensing and
mobility”, and “Urban and regional analysis”. Each participant
gave a five-minute oral presentation, followed by a 45-minute
poster presentation. The second day included oral and poster
presentations at the Kashiwa Campus as “on-site presentation
sessions”, and they were also simultaneously streamed online.
A total of 59 presentations were made over the two days.

One particularly outstanding presentation is selected from
each session among the presentations of the results of joint
research utilizing spatial data, etc. provided by CSIS, and each
is given the Best Presentation Award. In this symposium, the
following four awards were given.

A-10: Takuto Sato, Hiroyuki Kusaka, Yusuke Nakamura
(University of Tsukuba)

“Investigation of Influence of Building Data Accuracy
on LES Model-Based Heat Environment Assessment
Accuracy”

B-14 Chenbo Zhao (The University of Tokyo), Yoshiki
Ogawa (CSIS), Shenglong Chen (The University of
Tokyo), Takuya Oki (Tokyo Institute of Technology),
Yoshihide Sekimoto (CSIS)

7 CSIS Annual Report 2022

“Deep Learning Land Price Estimation Based on Street
View Images”

C-02: Narumasa Tsutsumida (Saitama University),
Joseph Percival (Kyoto University), Takahiro Yoshida
(CSIS), Daisuke Murakami (Institute of Statistical
Mathematics), Tomoki Nakaya (Tohoku University)
“Interactive Spatial Correlation Mapping for Exploratory
Spatial Data Analysis”

D-12: Sunyong Eom (University of Tsukuba), Daisuke
Hasegawa (University of Tokyo)

“Base Planning Method that Considers Facility
Consolidation and Long-Term Population Changes”

We have also granted Research Encouragement Awards to
research that is outstanding in terms of its importance to the
field of spatial information science and the innovativeness
of the research, irrespective of whether it was a joint project
with our center. In this symposium, the following award was
presented.

D-16: Takuya Oki (Tokyo Institute of Technology), Yoshiki
Ogawa, Chenbo Zhao (University of Tokyo), Yusuke
Imadegawa (Tokyo Institute of Technology), Chihiro
Shimizu (Hitotsubashi University)

“Trends by Attribute Seen in Subjective Impression
Assessments of Streetscapes using Omnidirectional
Street Image Big Data”

CSIS DAYS is a valuable opportunity to share the latest
academic research trends related to spatial information science
with many participants, and it has functioned as a place to
create networks that connect researchers and practitioners. We
hope that the symposium will continue to develop and lead to
the prosperity of the spatial information science community.



Organized Symposium

CSIS Symposium 2022

“Livable Cities: An Approach from Spatial Information Science”

Held online 9:00-12:05 December 9, 2022

The purpose of the CSIS Symposium is to broadly discuss
the future of spatial information science through the many
research examples related to spatial information science
conducted at our center and in Japan and overseas. The theme
for this fiscal year was “Livable Cities”.

“Livable cities” is the concept that represents cities where
residents can continue to live in a fulfilling, comfortable, and
secure manner. This concept, which states that cities should
be evaluated not only by economic growth or convenience
but also by the quality of life (QOL) and well-being of the
people living there has increased in importance in recent years
in urban planning. Presentations that approached various
aspects of urban livability, such as safety and security, local
environment, and health, from the perspective of spatial
information science were given in the symposium, with
approximately 120 participants. The detailed program was
shown on the right. The symposium was an opportunity to
think about livability from a wide range of perspectives,
ranging from preparations for various risks to initiatives for
more comfortable living.

Opening remarks Kaoru Sezaki (CSIS)

Event aims lkuho Yamada (CSIS)

Oral presentations
Realization of livable cities through disaster
prevention and mitigation measures using spatial
information technologies Kayoko Yamamoto
(University of Electro-Communications)
Crime analysis in the era of geospatial big data
Mamoru Amemiya (University of Tsukuba)
Climate change mitigation and adaptation measures
in cities using spatial information Takahiro Yoshida
(CSIS)
Impressions of streetscapes and attempts in its
visualization using spatial information Shoko Nishio
(Shinshu University)
Elucidation of people’s shopping “inconveniences
using spatial information Tatsuya Sekiguchi (Kyoto
Prefectural University)
Urban development that encourages physical
activity Kimihiro Hino (University of Tokyo)

Closing remarks Yoshihide Sekimoto (CSIS)

Moderator: Ikuho Yamada (CSIS)

”
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Highlights of FY2022

Outstanding Research Result 1

Assessing the changes in river water quality across a land-
use change (forest to oil palm plantation) in peninsular

Malaysia using the stable isotopes of water and nitrate

M. ltoh, K. Osaka, K. lizuka, Y. Kosugi, M. Lion, S. Shiodera
Science of The Total Environment, 859(2), 160319.

Land conversion from natural forests to plantations (e.g., oil
palm) in Southeast Asia is one of the most intensive land-
use changes occurring worldwide. To clarify the effects of oil
palm plantations on water quality, we conducted multipoint
river and stream water sampling in peninsular Malaysia at
the end of the rainy season over a 3-year period (2013-2015).
We measured the major dissolved ions and stable isotope
ratios of water (8’H-H,O and §'*0-H,0) and nitrate (5"°N-
NO,” and 5'®0-NO;) in water from the upper streams in
mountainous forests to the midstream areas of two major
rivers in peninsular Malaysia. The electrical conductivity
increased, and the d-excess value (as an index of the degree
of evaporation) decreased with increasing distance from the
headwaters, suggesting the effect of evaporative enrichment
and the addition of pollutants. We separated the sampling
points into four groups (G1-G4) through cluster analysis of
the water quality data. From the land use/land cover (LULC)
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classification maps developed from satellite images and local
information, we found that G1 and G2 mainly consisted of
sampling points in forested areas, while G3 and G4 were
located in oil-palm-affected areas. The concentrations of
major ions were higher in the oil palm areas, indicating
the effects of fertilizer and limestone (i.e., pH adjustment)
applications. The dissolved inorganic nitrogen concentration
did not differ among the groups, but the dissolved organic
carbon, total dissolved nitrogen, and 8'°N-NO,” were higher
in the oil palm area than in the forested area. Although the
nitrogen concentration was low, even in the oil palm area, the
significantly higher §"°N-NO," in the oil palm area indicated
substantial denitrification. This implies that denitrification
contributed to the lowering of the NO; concentration in rivers
in the oil palm area, in addition to nutrient uptake by oil palm

trees.
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Joint Usage / Research

Outstanding Research Result 2

Real-time citywide reconstruction of traffic flow from

moving cameras on lightweight edge devices

A. Kumar, T. Kashiyama, H. Maeda, H. Omata, Y. Sekimoto
ISPRS Journal of Photogrammetry and Remote Sensing, 192, 115-129.

Traffic flow estimation is required for road infrastructure
management tasks such as road development planning,
routing, and navigation. Determining traffic flow on a
citywide scale is challenging because of the expensive costs
and portability of current devices. Portable sensing devices
such as drive cams and smartphones are an effective source
of monitoring the road infrastructure environment because of
their continuous interaction with the surrounding. However,
the use of such devices to estimate real-time traffic flow has
not been fully explored. In this study, we optimize the vehicle
detection neural network for inference on lightweight edge
devices and develop a client-server framework to reduce and

share the computational load to make accurate real-time traffic

flow processing from moving camera videos. We conduct
extensive research work for various input network sizes and
frame rates combinations for three widely used edge devices
— Jetson Xavier AGX, Jetson Xavier NX, and Jetson Nano.
We obtain a traffic flow reconstruction accuracy ranging from
73.1% to 80.8% evaluated using ground truth data. With the
proliferation of moving cameras in vehicles (dash cams, stereo
cams, etc.) and inexpensive edge devices, we expect our real-
time traffic flow estimation algorithm to have a very promising
future. Our findings may serve as a useful reference for
several domains in the area of real-time artificial intelligence

applications and emerging edge computing devices.
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About CSIS

Overview

| What is spatial information science?

Many of the phenomena and social problems occurring in our world are closely linked with spatial factors. There are basic methods
that are needed for any situation when attempting to elucidate or resolve these phenomena and problems. The study of these
general-purpose methods and application methods is spatial information science.

In other words, spatial information science is the field of study that studies general-purpose methods for systematically constructing,
managing, analyzing, synthesizing, and communicating natural, social, economic, and cultural attribute data that specify spatial

locations and areas (i.e., “spatial data”), as well as methods that apply these general-purpose methods to various academic fields.

| Purpose of CSIS

As a Joint Usage / Research Center, the Center for Spatial Information Science conducts research related to spatial information
science, and simultaneously develops and provides a spatial data infrastructure for research to make it available to researchers
nationwide.

Spatial information science research has the characteristics of not only basic science but also applied and policy science, and thus
joint research between industry, government, and academia is essential.

Our center mainly conducts the following three activities.

(1) Creation, deepening, and dissemination of spatial information science

(2) Development of spatial data infrastructure for academic research

(3) Promotion of joint research between industry, government, and academia

| Past Directors

1998.4.9-2005.3.31 OKABE Atsuyuki
2005.4.1-2010.3.31 SHIBASAKI Ryosuke
2010.4.1-2014.3.31 ASAMI Yasushi
2014.4.1-2018.3.31 OGUCHI Takashi
2018.4.1- SEZAKI Kaoru

CSIS Annual Report 2022



Overview

| History

1998.4 Establishment of Center for Spatial Information Science (Komaba Research Campus Building #16)

Hosting of First CSIS Symposium (Opening Memorial Symposium) (Hongo), subsequently held
yearly

12 Start of joint research using spatial data

1999.9 Publication of CSIS Annual Report Vol. 1

2000.4 Start of operation of CSIS data sharing system service

2001.7 Start of operation of CSV address matching service

2003.8 Relocation to Komaba Research Campus Building #45 3rd floor

2004.4 Establishment of the University of Tokyo as National University Corporation

2005.3 Relocation to Kashiwa Campus, Kashiwa Research Complex 4th floor

Hosting of First CSIS DAYS (Session of Inter-University Research Activities in Japan), subsequently
held yearly

2006.4 Start of activities as a national joint-use facility

10 Hosting of National Joint-Use Facility Anniversary Memorial Symposium (Kashiwa)

Establishment of Corporate Sponsored Research Program “Research Initiative for Geospatially

A Enabled Society”

Certification as Joint Usage / Research Center (Joint Usage / Research Center for Spatial

200 Information Science Research)

5 Start of operation of Joint Research Assist System “JORAS”

Establishment of Corporate Sponsored Research Program “Next-Generation Management of

2B Infrastructure Data”

2014.2 Hosting of 15th Anniversary Memorial Symposium

Re-certification as Joint Usage / Research Center (Joint Usage / Research Center for Spatial

2 Information Science Research)

Establishment of two new divisions: “Space System / G-Spatial Information Coordination and Utilization
7 Engineering Research Division” and “Global G-Spatial Information Corporate Sponsored Research
Program”

Establishment of Digital Space Society with the Center for Spatial Information Science (CSIS) and

2020.4 eight departments within the university

Establishment of Digital Spatial Society- and Global Spatial Data Commons Initiative-Developed
Corporate Sponsored Research Program

CSIS Annual Report 2022 12



About CSIS

| Organization

Steering Committee and Research Advisory Board

Steering Committee

Name Affiliation Position Name Affiliation Position
Director/ SUGASAWA Associate
SEZAKI Kaoru csis Professor Shonosuke CsIS Professor
SHIMOGAKI Yukihiro ~ Graduate School - o e o SHIBUYA Yuya csis Associate
of Engineering Professor
SATO Yasuhiro grgizigamsiggool Professor NISHIYAMA Yuuki CSsIs Lecturer
OGAWA Yoshiki CSIs Lecturer
KAYANNE Hajime grgcélijearfieSchool Professor Graduate School
MURAKAMI lkuya of Humanities and Professor
_— Institute of Sociology
SATO Yoichi Industrial Science Professor
Graduate Schools
SHIBASAKI Ryosuke CSIS Professor KOHYAMA Hiroyuki for Law and Professor
TAKAHASHI Takaaki  CSIS Professor Politics
: Graduate School .
OGUCHI Takashi csis Professor HOSOI Fumiki of Agricultural and é:’;gg?;f
YAMADA lkuho CSIS Professor Life Sciences
SEKIMOTO Yoshihide  CSIS Professor NAKAGAMI Gojiro Gradugte School Professor
of Medicine
Research Advisory Board
Name Affiliation Position Name Affiliation Position
SEZAKI Kaoru _(I'_)OSkIS(; The University of E:(rﬁgtszr(/)r OHMORI Nobuaki  Utsunomiya University ~ Professor
4 OSARAGI Tokyo Institute of Professor
SHIBASAKI CSIS, The University of Professor Toshihiro Technology
Ryosuke Tokyo MATSUYAMA Tokyo Metropolitan Professor
TAKAHASHI CSIS, The University of Professor Hiroshi University
Takaaki Tokyo :
. . KIDOKORO Nat[onal Gradu_ate
OGUCHI Takashi CSIS, The University of Professor Yukihiro Instltyte for Policy Professor
Tokyo Studies
YAMADA Ikuho _(I_)OSKISC; The University of Professor KONOMI Shin'ichi  Kyushu University Professor
4 KAWABATA Keio Universit Professor
Interfaculty Initiative in Mizuki y
SADAHIRO Yukio Information Studies, The Professor
University of Tokyo
Members
Number of faculty and staff
Professors ReEEis Lecturers Al Researchers Technical staff (el Total
professors professors staff
Full-time 6 5 2 6 5 1 2 27
Part-time 0 4 1 1 3 7 9 25
Total 6 9 3 7 8 8 11 52
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Overview

Core members

Name Position Division
SEZAKI Kaoru Director/Professor SIE
SEKIMOTO Yoshihide  Vice Director/Professor JUR
SHIBASAKI Ryosuke Professor SIE
TAKAHASHI Takaaki Professor SSER
OGUCHI Takashi Professor SIA
YAMADA lkuho Professor SIA
SONG Xuan Associate Professor SIA
ggﬁﬁgj&l A Associate Professor SSER
SHIBUYA Yuya Associate Professor JUR
Dinesh MANANDHAR  Frolect Associate SIE

Professor

Joint-Appointment members

Name Affiliation Position

ASAMI Graduate School of  Joint-Appointment
Yasushi Engineering Professor
NAKASUKA Graduate School of Joint-Appointment
Shin-ichi Engineering Professor
SADAHIRO  nterfaculty Initiative oy a0 ointment

; in Information
Yukio Professor

Studies

Project members

Name Position

. Project Associate Professor
FUKUYO Takayoshi (Fixed-term)
AKIYAMA Yuki Project Associate Professor

(Fixed-term)

SETO Toshikazu

Project Associate Professor

(Fixed-term)

KOSHIO Atsushi

Project Associate Professor

(Fixed-term)

FAN Zipei

Project Lecturer (Fixed-term)

MIYAZAKI Hiroyuki

Project Assistant Professor

(Fixed-term)

Administrative Staff

Name

Position

SAKATA Kazue

Administrative Staff

NZUMI Shinobu

Administrative Staff

MIYATA Yuko

Administrative Staff

JENNINGS Yukiko

Administrative Staff

MATSUO Ai

Administrative Staff

Name Position Division
YOSHIMURA Project Associate SIE
Mitsunori Professor

NISHIYAMA Yuuki Lecturer JUR
OGAWA Yoshiki Lecturer JUR
IIZUKA Kotaro Assistant Professor SIE
OTSU Yuki Assistant Professor SSER
YOSHIDA Takahiro  Assistant Professor SIA
PANG Yanbo Project Assistant Professor JUR
YAZAWA Yuriko Project Assistant Professor JUR
ARAI Ayumi Project Assistant Professor SIE
SIA: Division of Spatial Information Analysis

SIE: Division of Spatial Information Engineering

SSER:Division of
JUR: Division of

Spatial Socio-economic Research
Joint Usage and Research

Name Affiliation Position

KOBAYASHI  Information Joint-Appointment
Hiroki Technology Center Professor
YAMAZAKI Institute of Joint-Appointment
Dai Industrial Science Associate Professor
HONMA Institute of Joint-Appointment
Kentaro Industrial Science Associate Professor
Name Position

WANG Yuxuan Project Researcher

SHI Xiaodan Project Researcher

Deeksha Project Researcher

YAO yao Project Researcher

LI Peiran Project Researcher

KAJI Hideki Project Researcher (Fixed-term)
OMATA Hiroshi Project Researcher (Fixed-term)
KOIKE Riku Project Researcher (Fixed-term)

CSIS Annual Report 2022

14



About CSIS

Visiting members

Name Affiliation Position Name Affiliation Position
. Tokyo University of Marine _— MIYAUCHI University of the Visiting Professor
KUBO Nobuaki Science and Technology Visiting Professor Hisamitsu Ryukyus (Domestic Bases)
SEETHARAM SEKINE Nihon Universit Visiting Professor
Kallidaikurichi Asian Development Bank Visiting Professor Tomoko ¥ (Domestic Bases)
Easwaran TANAKA S Visiting Professor
_—— - i Ibaraki University )
SEKIGUCHI . . Visiting Associate Koichi (Domestic Bases)
Kyoto Prefectural University
Tatsuya Professor Ministry of Land
- FUJIWARA Y ’ Visiting Professor
MASUDA Tohoku Universit Visiting Professor Satoshi Infrastructure, (Domestic Bases)
Satoru y (Domestic Bases) Transport and Tourism
SADOHARA Yokohama National Visiting Professor TSUTSUMI University of Tsukuba Visiting Professor
Satoru University (Domestic Bases) Morito y (Domestic Bases)
. . . . Visiting Professor YAMAMOTO . . Visiting Professor
YANO Keiji Ritsumeikan University (Domestic Bases) Kazuhiro Osaka University (Domestic Bases)
KONAGAYA Osaka Metropolitan Visiting Professor OKUNUKI Gunma Universit Visiting Professor
Kazuyuki University (Domestic Bases) Kei-ichi y (Domestic Bases)
NAKAMURA Okayama Universit Visiting Professor NAKAJIMA  Hitotsubashi Visiting Associate Professor
Ryohei Y y (Domestic Bases) Kentaro University (Domestic Bases)
MITANI . . Visiting Professor . . . . Visiting Associate Professor
Yasuhiro Kyushu University (Domestic Bases) KASAI Mio Hokkaido University (Domestic Bases)
. . . . Visiting Professor . . . . Visiting Associate Professor
YAN Wanglin Keio University (Domestic Bases) SAITO Hitoshi Nagoya University (Domestic Bases)
ONOZATO . . . Visiting Professor Hiroshima Institute of  Visiting Researcher
Masahiko Hokkaido University (Domestic Bases) SUGA Yuzo Technology (Domestic Bases)
. . Visiting Professor SUZUKI . . . Visiting Researcher
MORI Tomoya  Kyoto University (Domestic Bases) Atsushi Rissho University (Domestic Bases)
HARA Kvoto Universit Visiting Professor KAWANO Nanzan Universit Visiting Researcher
Shoichiro Y y (Domestic Bases) Hiroyuki y (Domestic Bases)
KIMURA Keiji  Nara University Visiting Professor

(Domestic Bases)

Research Division

CSIS comprises the following research divisions to promote spatial information science.

Division of Spatial Information Analysis

This division develops methods for extracting spatial characteristics such as the shape and distribution of various spatial phenomena
including landforms, hydrology, vegetation, society, culture, language, and economy. The division also develops and applies spatial
analysis theory to uncover the underlying mechanisms. In addition, the division developed a system to support spatial decision-
making that contributes to the planning processes of real society, for example, to predict future phenomena or analyze policies.

Division of Spatial Information Engineering

This division conducts research on various techniques and integrates and mines methods to efficiently obtain an enormous volume
of data connected to location and time generated by various sensors dispersed throughout a real space. Furthermore, data reflecting
the conditions of real spaces dispersed on the internet are collected. This division also studies extensive applications based on
spatio-temporal data such as data visualization, location information services, and future prediction.

Division of Spatial Socio-Economic Research

The aim of this division is to promote theoretical and empirical studies on diverse social and economic phenomena, focusing on
their spatio-temporal characteristics. Furthermore, the division develops methods to statistically analyze the spatio-temporal data
needed in empirical analyses. It also constructs spatio-temporal databases that are made available to researchers across Japan to
enhance empirical research in the social sciences, in particular, in urban and regional economics.

Division of Joint Usage and Research

This division reconstructs scattered spatial data and spatial knowledge to compile a spatial information base. It conducts research
and development activities focused on environments that support research and educational activities related to these data and that
use them in sophisticated applications. In addition to designing, implementing, and validating initiatives directed at the development
of research communities, this division studies the environments, methods, and systems needed to promote social applications of the
spatial information base.
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Overview

| Budjet

Settlement External Funds, etc.
Category Unit: thousand Yen caragony Unit: thousand Yen Nu‘r)r:g;rcctasf
Management Expense Grants for 300.000 — —
National University Corporations : Grants-in-Aid for Scientific
o ; 34,850 15
Research (Principal Investigator)
External Funds 267,000
Other Subsidies 6,669 2
Total 567,000 Collab A Hwith
ollaborative Research wit
Private Sector 104,567 15
Funds for Contract Research 140,601 16
Endowments 24,448 9
| Research and Education Activities
Publications Students
Field Article International ~ Domestic Books Program Faculty / Graduate School Number
conference conference etc. Undergraduate
Environment & 10 program Faculty of Engineering 6
Earth science
Subtotal 6
Computation & - -
Mathematics 14 2 Graduate School of Frontier Sciences 29
Engineering 30 36 44 3 Graduate School of Engineering 27
Humanity and Graduate School of Interdisciplinary
ol e 6 2 : Information Studies 6
Social science Master’s
Total 60 38 46 3 program Graduate School of Science 4
Graduate School of Information 5
Science and Technology
Graduate School of Economics 1
Subtotal 69
Graduate School of Frontier
; 22
Sciences
Doctoral Graduate School of Engineering 14
program
Graduate School of Information 3
Science and Technology
Subtotal 39
Total 114

Awards A total of 15 awards were received. Five representative cases are listed below.

Name Name of award Year. Month  Title of the research for award
ISHIOKA, R., TSUBOUCHI, K., IPSG SIGUBI 2022.11 UV Index Estimation Leveraging
NISHIYAMA, Y.i, SEZAKI, K. Best Paper Award ' GNSS Sensors on Smartphones
Shibuya, Y. CSS 2022 202210 A Study on Email Security Practices
Best Paper Award in Japan
Maeda, H., Sekimoto, Y., Seto. Generative adversarial network for
CoT P S ited Article 2021-2022 2023.2
T., Kashiyama, T. and Omata, H. op Cited Article 20 0 023 road damage detection
Yabe, T. GFDRR Team at World World Bank Vice Presidential Unit Award 20225 Use of mobility data for u.rban .
Bank development and efforts in Ukraine
Poonam Kumari SAHA. Gaurish Winner of Vehicle class and Orientation Detection Data Resampling and Ensemble
’ Challenge organised by IEEE International Conference 2022.12  Learning for Vehicle Class and

GANGWAR on Big Data 2022 (Big Data Cup Challenge)

Orientation Detection

CSIS Annual Report 2022 16



About CSIS

Joint Usage/Research

| Services Provided

Joint research using spatial data (JORAS)

hitps://joras.csis.u-tokyo.ac.jp/

Since its establishment in 1998, CSIS has maintained various
spatial data and services as the Spatial Data Infrastructure
for Academic Research, which supports and promotes spatial
information science-related research by allowing for its use in
joint research with researchers nationwide.

The Spatial Data Infrastructure for Academic Research

JaRAS

AT

JoRAS

FIRRR e Tose ¢ 9

includes a variety of data, with 1,127 datasets and services
currently available for use. Examples include the people flow
data series and detailed address-matching services. Those
who wish to use the infrastructure apply for “Joint research
using spatial data” through the Joint Research Assist System
(JoRAS) for approval.

-—s e |
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ArcGIS Site License

https://arcgis.csis.u-tokyo.ac.jp/

The ArcGIS site license is a service for higher education
institutions that allow people to use products for spatial
information processing, analysis, and management that are
developed and sold by Environmental Systems Research
Institute, Inc. (ESRI) in the United States. The license can be
used not only for research but also for educational purposes,

17 CSIS Annual Report 2022

such as classes and exercises. CSIS has obtained this ArcGIS
site license and provides it to faculty, staff, and students
within the university. The main available products include
ArcGIS Pro, ArcGIS Online, and City Engine. Support is also
provided for analyses using GIS through a support system that
includes GIS seminars.
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Joint Usage / Research

CSV Address Matching Service

https://geocode.csis.u-tokyo.ac.jp/

In this service, address matching™ is conducted on CSV-
format™ data, which include address and place name fields.
Latitude / longitude or public survey coordinate system
coordinate values are added, and these are then made into data
that could be used in GIS. Spatial data could be easily created
from address books, customer databases, and questionnaires,
among others.

*1:CSV format

A text file data format with one record per line and each field
within a record separated by a comma. It can be output using
almost any database management software or spreadsheet
software, and it could also be created and modified using a text
editor.

*2:Address matching

Processing where numerical coordinate values such as latitude
and longitude are provided to handle data that contain addresses
in GIS. More precisely, this is sometimes called “address
geocoding.” Address matching can be achieved by repeating the
process of looking at the address part of each record, finding
its corresponding address on a map, and adding its coordinates
to the record. This service conducts address matching via the
internet.

%

Example of mapping the location of a list of universities (from the above website)
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About CSIS

SANET

http://sanet.csis.u-tokyo.ac.jp/index.html

Spatial analysis along networks (SANET) is a tool for
analyzing spatial events that occur on or along networks.
Examples of analysis subjects include traffic accidents that
occur on roads, stores that face roads, and beaver lodges built
in waterways. Networks include not only roads but also rivers,
pipelines, and cable networks. CSIS provides the SANET
software to users for research and educational purposes only.
Conventionally, spatial analysis has often utilized ordinary
analysis methods that assume Euclidean distances on a plane,
even for analyzing events that occur on networks. However,
the Euclidean distance between two points on a plane and
the corresponding shortest path distance along a network are
different. Therefore, it is inappropriate to assume Euclidean
distances when analyzing network events, particularly in
urbanized areas. In practice, it is known that the difference
between the two distance types is over 20% when the
Euclidean distance is less than 400 m.

Spatial analysis on networks was built to appropriately
analyze events that occur on networks. Spatial analysis on
networks explicitly incorporates into its analysis methods the

4

Copyright 2009 SANET, Al t‘% :

19 CSIS Annual Report 2022

fact that events on a network can occur only on a network (e.g.,
traffic accidents involving cars only occur on roads), and that
the shortest path distance along networks is appropriate for
measurements of the distance between events on a network.
Compared to ordinary spatial analysis, which assumes
Euclidean space, spatial analysis on networks enables more
appropriate and realistic analysis of network events, but it
has a high geometrical and topological computational load.
Because it is a new methodology, general GIS software tends
not to support them, which is another obstacle to the use of
spatial analysis on networks.

A GIS toolbox called SANET was developed to overcome
these problems. SANET allows for the use of various methods
of spatial analysis on networks with an easy-to-understand
user interface, so that even application-oriented GIS
researchers who are not necessarily proficient in programming
can easily conduct spatial analysis on networks using detailed
data. Since its release in 2002, SANET has been used by
many researchers both domestically and internationally.

- SANET

Epattal Analysis along Networks



Joint Usage / Research

Urban Employment Area

https://www.csis.u-tokyo.ac.jp/UEA/index_e.htm

A metropolitan area is formed by the connection between a

central city and its surrounding areas (mainly suburbs), and

it is different from an administrative city area. Researching

urbanization and urban problems requires defining substantive

metropolitan areas and building statistical databases. In

the United States, official metropolitan areas have been

established since 1947, and statistical data have been

developed, but in Japan, researchers have only proposed

metropolitan areas independently, and statistical databases

were not well developed.

The CSIS proposed the Urban Employment Area” (UEA) as

a new metropolitan area definition that can be widely used by

researchers and policymakers, and is currently developing a

statistical database for each metropolitan area.

UEA is an urban setting where:

(1) central cities are set according to the DID™ population,

(2) suburban cities are set as municipalities with a commuting
rate of at least 10% to the central city, and

(3) the existence of multiple central cities within the same
metropolitan area is allowed.

A metropolitan area with a central city DID population of

at least 50,000 people is called a metropolitan employment
area (MEA), and a metropolitan area with a central city DID
population between 10,000 and 50,000 people is called a
micropolitan employment area.

Every five years from 1990 to 2015, MEAs were set based on
census results, and statistical data for each employment area
were published on the CSIS website.

*1:Metropolitan area that was proposed by “Metropolitan Area
Definitions in Japan” (Y. Kanemoto and K. Tokuoka, Journal of
Applied Regional Science, No. 7, 1-15 (2002)), where revisions
were made to the Standard Metropolitan Employment Area
by Hiroyuki Yamada and Kazuyuki Tokuoka to suit recent
circumstances.

*2: A Densely Inhabited District (DID) is an area within the
boundaries of a municipality, adjacent to a high-density (as a
general rule, population density of approximately 4,000 people or
more per km?) census tract, and with a population of at least 5,000
people at the time of the census. In the United States, Urbanized
Areas and Urban Clusters are sometimes set across multiple
administrative areas, but in Japan, they are established within
each municipality (from “Metropolitan Area Definitions in Japan”).
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People Flow Project

https://pflow.csis.u-tokyo.ac.jp/home/

There has been an increasing need in recent years to
understand people’s movements in fields, such as disaster
prevention, crime prevention, marketing, transportation,
and urban planning. It has become possible to obtain more
detailed data through not only conventional statistical
surveys but also technological innovations, such as GPS
and mobile communication history. However, using these
data at a business level requires consistent data quality.
Efficiently processing, storing, displaying, and providing
data is also important. In this project, we conduct research on
quality assurance of people flow-related data and common

infrastructure to achieve spatiotemporal services.

People flow data involves data relating to the movement
of people organized by spatiotemporal position. The data
is sometimes created using mobile phones or social media;
however, this service mainly provides data created from
personal trip survey data (PT data) conducted by national
and local governments. The data creation method involves
specifying the starting and ending point locations, searching
for the shortest path, and interpolating the location every
minute. The attributes of the PT data are made sufficiently
coarse when creating the data to eliminate reproducibility.

Visualization of People Flow data using person trip survey data (Tokyo metropolitan area, 2008)
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Top: Visualization of national-level link traffic volume.
Bottom (Left): Mesh population distribution. Bottom (Right): Link traffic volume

Pseudo People Flow dataset utilizes open survey data and
commercially available data at a low cost to recreate the
typical movements of the population throughout a typical
weekday. Similar to the 'People Flow dataset,' it provides not
just fragmentary location information but also details about
what kinds of people are moving, for what purposes, when,
by what means of transportation, and from where to where.
On the other hand, this dataset uses survey data to create a
synthetic population and then artificially replicates people's
typical daily activities. Since it does not use actual location
data of individuals, the results can be made publicly available
for research purposes.

Data for this project is also provided within the CSIS joint research
framework. There are 45 people flow series datasets in total, with
the following datasets included.

1988, 1998, 2008 Tokyo metropolitan area/ 2000 Keihanshin
metropolitan area/ 2001, 2011 Chukyo metropolitan area/ 2010
Kinki metropolitan area/ 2005 Northern Kyushu metropolitan
area/ 1994 Okayama prefecture southern metropolitan area/ 2001
Miyazaki metropolitan area/ 1999 Toyama & Takaoka metropolitan
area/ 2006 Central Hokkaido metropolitan area/ 1997 Kochi
metropolitan area/ 2001 Nagano metropolitan area/ 2002 Sendai
metropolitan area/ 2003 Yamaguchi & Hofu metropolitan area/ 2006
Okinawa island mid-southern metropolitan area/ 2007 Matsuyama
metropolitan area/ 2007 Kanazawa metropolitan area/ 1996 Manila
metropolitan area/ 2002 Jakarta metropolitan area/ 2004 Hanoi
metropolitan area/ 2009 Dhaka metropolitan area/ 2012 Maputo
metropolitan area/ 2001 Cairo metropolitan area/ 2010 Lahore
metropolitan area/ 2013 Nairobi metropolitan area/ 2003 Ho Chi
Minh City metropolitan/ 2008 Da Nang metropolitan area/ 2012
Phnom Penh metropolitan area, etc.
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Reconstruction Support Survey Archive

http://fukkou.csis.u-tokyo.ac.jp/

The Reconstruction Support Survey Archive is an archive
of the results of the “Survey on reconstruction support for
urban areas affected by the Great East Japan Earthquake and
Tsunami” by the City Bureau, Ministry of Land, Infrastructure,
Transport and Tourism of Japan (MLIT)", and it is made
available on the internet by CSIS with data provided by the
bureau.

We are making raw survey data public to the maximum extent
possible, as well as providing an environment where the data
can be easily visualized online, thereby minimizing the burden
on users. However, due to data constraints, some information
is made available to the public on a limited basis.

*1:“Recommendations for Reconstruction: Hope amidst the
Tragedy,” which was a proposal by the government-established
Reconstruction Design Council in Response to The Great East
Japan Earthquake, demonstrated the importance of research
on earthquake disasters and the need for recording and passing
on valuable information about disasters. In response, in their
basic reconstruction policy, the government stated that they
would conduct detailed research to contribute to future disaster
prevention measures; develop a system for collecting, preserving,
and publishing records and lessons learned from earthquakes
and tsunami disasters; create a system that would store and
utilize these records in a central manner that anybody could
access; and disseminate that information.

Based on this policy, the MLIT City Bureau archived the results
of the “Survey on reconstruction support for urban areas affected
by the Great East Japan Earthquake and Tsunami” so that they
could be appropriately recorded and widely used.

Archive data items and their overview

ePrevious reconstruction plans: The literature and other
documents were used to organize representative tsunami
damage in the Sanriku region, such as the Meiji Sanriku
Tsunami, Showa Sanriku Tsunami, and Chile Earthquake
Tsunami, as well as reconstruction plan/project contents,
project implementation status, and other information.

elnundation areas: Field checks were conducted using
the tsunami inundation range maps of the Geospatial
Information Authority of Japan as well as aerial photographs
taken after the earthquake as references to understand the
extent of the tsunami.

elnundation height: The inundation height was determined
on the basis of actual measurements of inundation
marks at the site. If no inundation traces were found,
existing materials were used as reference. Furthermore, if
determining the inundation height using these values was
difficult, the inundation height was supplemented with the
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values of neighboring locations. Further, 5-m mesh data
are available from Hachinohe City in Aomori Prefecture to
Minamisoma City in Fukushima Prefecture, Hirono Town,
and Iwaki City, but their accuracy not guaranteed.

eDisaster status: Photographs and videos of the damage
caused by the tsunami were collected, and GIS data of the
disaster-affected areas and photographed areas were created.

elnundation traces: The location, height, and basis of the
inundation traces were determined through field surveys and
other methods.

eEvacuation center operation status: After organizing
the local disaster prevention plan, GIS data for evacuation
centers were created by understanding the evacuation centers
that were the primary evacuation sites through documentary
materials and interviews.

eDisaster prevention facility operation status: The
operational status of disaster prevention radio systems,
alarms, sirens, and so on was determined through
documentary materials and interviews. This information
was compiled into a survey form, and GIS data for disaster
prevention facilities and transmitting facilities were then
created.

eBuilding damage status: Damaged buildings were
classified into six categories based on field surveys. As a
general rule, the classification judgment was based on visual
inspection; thus, it did not necessarily match the disaster
victim certification. Data on flooding depths for buildings
is also available, based on a 5-meter mesh that takes into
account the topography. (only from Hachinohe City, Aomori
Prefecture, to Minamisoma City, Fukushima Prefecture,
Hirono Town, and Iwaki City).

eBuilding damage area: The inundation areas were
classified into areas based on the building damage status,
and GIS data of the disaster area were created.

eEvacuation method (individuals, businesses): Interview
surveys with individuals or businesses were used to
understand the actual circumstances and routes of evacuation
behavior. The information was compiled into a survey form,
and GIS data of the evacuation routes, evacuation locations,
tsunami conditions, and road conditions were created.

eEvacuation method (villages, etc.): Interview surveys
with neighborhood associations, fire brigades, and so on
were used to understand the actual circumstances and
routes of evacuation behavior. This information was then
summarized in a map.

eRescue / relief activities: Interview surveys were used to
determine the rescue process and details of people rescued
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from primary evacuation sites (tall buildings, plateaus, etc.),
and the information was summarized in a survey form.

eDisaster victim status: The literature was used to determine
information on fatalities and missing people, and this
information was used to create GIS data (as of end of June
2011, etc.).

eDisaster prevention facility damage (rivers, coasts,
steep slopes, erosion control, windbreak forests /
tidebreak forests): A summary table (survey form for
windbreak forests / tidebreak forests) was created to
summarize the damage status to the extent that it could be
determined through field surveys and previous materials, and
GIS data of the damaged areas were created.

einfrastructure damage (roads, ports, sewage systems,
parks, green areas): A summary table (survey form for
green areas) was created to summarize the damage status to
the extent that it could be determined through field surveys
and previous materials, and GIS data of the damaged areas
were created.

elifeline damage (water supply, gas): A summary table
was created to summarize the damage status to the extent
that it could be determined through field surveys and
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previous materials, and GIS data of the damaged areas were
created.

ePublic facility damage (buses, hospitals / welfare
facilities): A summary table was created to summarize
the damage status to the extent that it could be determined
through field surveys and previous materials, and GIS data
of the damaged areas were created.

oCultural property damage: The damage status of cultural
properties that are highly related to town development
(tangible cultural properties, intangible cultural properties)
was summarized into a survey format to the extent that it
could be determined through field surveys and previous
materials, and GIS data of the locations were created.
The location information of well-known buried cultural
property sites was investigated to the extent that it could be
determined through field surveys and previous materials, and
this was converted to GIS data.

eEducational facility damage: A summary table was created

to summarize the damage status to the extent that it could be
determined through field surveys and previous materials, and
GIS data of the locations were created.

e AUTSHE GER)

uASEE BaE = mERi = X

WMisss o was - spes Bas e [0as )

B 0L A MBORERR (129 &

o (& /b2 01 01

s o wa
e
- .
remig —
nuw PP

| anm -

wrmm .
]
T B
e -
e

CSIS Annual Report 2022 24



About CSIS

HD-Topography Project

https://www.hdtopography.org/

We provide point clouds, DEMs, and image data as well
as analysis tools and operation manuals relating to the
acquisition, analysis, and various applications of high-
definition topography and feature information derived from
laser surveying, SfM multi-view stereo photogrammetry,
unmanned aerial vehicles (UAVs, commonly known as
drones), and other methods.

High-definition topography refers to increasing the resolution
of geoscientific data to demonstrate what was previously
invisible or only vaguely visible. However, despite the
advantages of higher resolution, there is also the problem that
the details are so fine that it becomes difficult to discern what
is being eyed. The theme of this project is “high-definition”,
and the aim is to increase the number of required resolution
options to enable the consideration and selection of the
optimal resolution.

The measurement tools we have used include terrestrial laser
surveying, SfM multi-view stereo photogrammetry, and UAVs.
Terrestrial laser surveying is a technology that uses lasers
to measure the distance to an object, and it can obtain shape
information in the surrounding area with high accuracy. It is a
technology that was originally developed and used in the field
of engineering, but in recent years has also been applied to the
field of earth science. SfM multi-view stereo photogrammetry
is a technology that uses photographs captured from multiple

perspectives to reconstruct a three-dimensional structure
of an object. This technology can be used at various scales.
When using small-scale UAV systems, the UAV can be used
to capture high-resolution aerial photographs from a variety
of perspectives. It is also becoming more widely used in the
earth science fields. In our project, we are also planning the
Open Drones Safety Manuals Project for safe operation and
data acquisition.

We are also developing analysis tools to efficiently utilize
high-definition topography information.

—KET: extraction of steep segments (knickzones/knickpoints)
from DEM
http://topography.csis.u-tokyo.ac.jp/resources/tools_ket/index.
html

https://github.com/hdtopography/KET

Data for this project is also provided within the CSIS joint
research framework.

eHigashigodo watershed collapse area TLS dataset
eRyugashido Cavern TLS dataset

eSanriku coastal area 2

e Aburatsubo Tunnel TLS/SfM dataset

eKowai riverbed TLS dataset

oOrval Abbey TLS/SfM dataset

e Aso Volcano Sensuikyo Area SfM dataset

Precise surveying of tsunami-affected areas in the Aneyoshi district of Miyako City, lwate Prefecture, using a
terrestrial laser scanner
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| Joint Research Projects

Application and adoption of new research proposals

Application Adoption Adoption rate (%)

109 76 (5)

70

Detail of research proposals

New Continued

Total

76 (5) 126 (8)

202 (13)

Achievements in joint research projects

* The numbers in parentheses indicate the number of
international collaborations.

*The numbers in parentheses indicate the number of
international collaborations.

Field Article International conference = Domestic conference etc. Books
Enwronment & 1 2 12
Earth science
Computation & 2 1
Mathematics
Engineering 16 3 38 1
Humanity and
Social science 12 1 18 3
Total 31 6 69 4
| Organized and Co-organized Symposium
For researchers
Symposium / lecture Seminar / study group / workshop Total
Number of symposia Number of MG Number of Number of Number of
and lectures articipants S 7 TN articipants symposia, etc articipants
p p workshops p p ymp , etc. p p:
5 1,125 45 1,601 50 2,726
For non-researchers
Symposium / lecture Seminar / study group / workshop Total
Number of symposia Number of AUl Gl EEMIETE, Number of Number of Number of
and lectures articipants S 7 G SN articipants symposia, etc articipants
p p workshops p: p: ymp , etc. p p:
6 1,375 25 1,090 31 2,465
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International Collaboration

International Collaboration

| Academic International Exchange Agreements

Partner country

Number of agreements

Partner organizations

College of Architecture and Urban Planning, Tongji University; Institute of
Geographic Sciences and Natural Resources Research, Chinese Academy of
Sciences; Wuhan University; The Institute of Agricultural Resources & Regional

China 6 Planning, Chinese Academy of Agricultural Sciences (IARRP, CAAS); School of
Architecture, Tianjin University; College of Engineering, Southern University of
Science and Technology
Seoul National University; Yonsei University; Center of GIS Research, Institute
South Korea 5 of Urban Science, The University of Seoul; Pukyong National University; Korea
Research Institute for Human Settlements
. Department of Geosciences, National Taiwan University; Department of Geography,
Taiwan 2 . . . .
National Taiwan University
. School of Engineering & Technology, Asian Institute of Technology; Sirindhorn
Thailand 2 . . . .
International Institute of Technology, Thammasat University
United Kingdom 5 CASA: Centre for Advanced Spatial Analysis, University College London; CEH:
Centre for Ecology and Hydrology
Bangladesh 1 Department of Civil Engineering, Presidency University
Chile 1 Universidad Técnica Federico Santa Maria
France 1 University of Toulon
India 1 Department of Geography, University of Pune
Ireland 1 NCG: National Centre for Geocomputation
Italy 1 International Research School of Planetary Sciences, G. d'Annunzio University
Nepal 1 The National Trust of Nature Conservation
Philippines 1 Asian Development Bank
The United Nations University Operating Unit on Policy-Driven Electronic
Portugal 1
Governance
Total 26

| Participation in International Research Projects

Partner country

Number of projects

Partner organizations

China 3 China University of Geosciences; Shandong University; Shanghai Normal University
United Kingdom 2 Northumbria University; University of Leeds

China (Hong Kong) 1 The Chinese University of Hong Kong

Indonesia 1 Sumitomo Forestry / IHI

Italy 1 Istituto di Ricerca per la Protezione Idrogeologica

Romania 1 Universitatea De Vest Din Timisoara, Institute of Geography (Romanian Academy)
Singapore 1 Nanyang Technological Institute, University of Glasgow, Singapore Land Authority
United States 1 Georgia Institute of Technology

Total 1
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Collaborative Research Organization for the DSS

Collaborative Research Organization for
the Digital Spatial Society

Rapid developments have been made in recent years in an
environment with dynamic real-time spatiotemporal big data
such as mobile data, IoT sensor data, satellite images, traffic
probe data, and disaster data. As such, new analysis methods
based on accumulated research in existing spatiotemporal
data analysis are necessary. The Collaborative Research
Organization for the Digital Spatial Society (DSS) will
centrally aggregate diverse spatiotemporal big data and use a
data foundation as the basis for building a digital social space
that encompasses the activities of people and companies in an
integrated manner, as well as everything from transportation,
logistics, and commercial distribution to urban expansion

and environmental and socioeconomic system changes. The
Organization will also organically collaborate with researchers
in related fields within the university, deepen the extensive
knowledge and experience of each field using data-driven
technology and science, and build new principles for real-
time spatiotemporal data analysis and application. Various
industry-academia collaboration schemes, such as the Social
Collaboration Corporate Sponsored Research Program and
the trust use of data, will be implemented to develop research
results into data-driven industries. Simultaneously, the
research results will be used to help solve international social
issues.

Member

Name Affiliate Position

SEKIMOTO Yoshihide CSIS Professor/ DSS Director
SEZAKI Kaoru CSIS Professor
SHIBASAKI Ryosuke CSIS Professor

OGUCHI Takashi CSIS Professor
TAKAHASHI Takaaki CsIs Professor

YAMADA lkuho CsIs Professor

SONG Xuan CsIs Associate Professor
SUGASAWA Shonosuke CsIs Associate Professor
SHIBUYA Yuya CSIS Associate Professor
UMEZAKI Masahiro Graduate School of Medicine Professor
HASHIZUME Masahiro Graduate School of Medicine Professor

KAMADA Masamitsu Graduate School of Medicine Lecturer

ASAMI Yasushi Graduate School of Engineering Professor
NAKASUKA Shin-ichi Graduate School of Engineering Professor

IZUMI Kiyoshi Graduate School of Engineering Professor

NAKAO Akihiro Graduate School of Engineering Professor

FUSE Takashi Graduate School of Engineering Professor

TAKAMI Kiyoshi Graduate School of Engineering Associate Professor
HINO Kimihiro Graduate School of Engineering Associate Professor

KARASAWA Kaori

Graduate School of Humanities and Sociology

Professor

OHMUKAI IKkki Graduate School of Humanities and Sociology Associate Professor
KAYANNE Hajime Graduate School of Science Professor
GOTO Kazuhisa Graduate School of Science Professor

OWARI Toshiaki

Graduate School of Agricultural and Life Sciences

Associate Professor

KURAJI Koichiro

Graduate School of Agricultural and Life Sciences

Professor

CSIS Annual Report 2022 28



About CSIS

Name

Affiliate

Position

ASANO Yuko

Graduate School of Agricultural and Life Sciences

Lecturer

NINOMIYA Seishi

Graduate School of Agricultural and Life Sciences

Project Professor

HIRAFUJI Masayuki

Graduate School of Agricultural and Life Sciences

Project Professor

GUO Wei

Graduate School of Agricultural and Life Sciences

Project Associate Professor

MIZUUCHI Yusuke

Graduate School of Agricultural and Life Sciences

Assistant Professor

WATANABE Tsutomu Graduate School of Economics Professor
SATO Yasuhiro Graduate School of Economics Professor
OKAZAKI Tetsuji Graduate School of Economics Professor

KAMAKURA Natsuki

Graduate school of Arts and Sciences

Associate Professor

TANAKA Masahiro

Graduate school of Arts and Sciences

Assistant Professor

DEGUCHI Atsushi Graduate School of Frontier Sciences Professor
YOSHIKAWA Ichiro Graduate School of Frontier Sciences Professor
YOKOYA Naoto Graduate School of Frontier Sciences Lecturer

KIMURA Shingo Graduate School of Frontier Sciences Professor
KOJIMA Shigeaki Graduate School of Frontier Sciences Professor
NAKAMURA Kazuhiko Graduate School of Frontier Sciences Lecturer

HASIDA Koiti Graduate School of Information Science and Technology Professor

YAMASAKI Toshihiko

Graduate School of Information Science and Technology

Associate Professor

ITO Masaki

Graduate School of Information Science and Technology

Associate Professor

YAMAGUCHI SHIGETOMI Rie

Graduate School of Information Science and Technology

Project Associate Professor

KOSHIZUKA Noboru Interfaculty Initiative in Information Studies Professor
SADAHIRO Yukio Interfaculty Initiative in Information Studies Professor
WATANABE Hidenori Interfaculty Initiative in Information Studies Professor
ICHIMURA Tsuyoshi Earthquake Research Institute Professor

KANO Yasuyuki Earthquake Research Institute Associate Professor
SATO Yoichi Institute of Industrial Science Professor
TOYODA Masashi Institute of Industrial Science Professor

YOSHINAGA Naoki

Institute of Industrial Science

Associate Professor

OGUCHI Takashi Institute of Industrial Science Professor
KOSHIHARA Mikio Institute of Industrial Science Professor
YOSHIMURA Kei Institute of Industrial Science Professor

HONMA Yudai Institute of Industrial Science Associate Professor
IMASU Ryoichi Atmosphere and Ocean Research Institute Professor
NAKAMURA Hisashi Research Center for Advanced Science and Technology Professor
KOIZUMI Hideki Research Center for Advanced Science and Technology Professor
NISHINARI Katsuhiro Research Center for Advanced Science and Technology Professor
SHIROYAMA Hideaki Institute for Future Initiatives Professor
KAWASAKI Akiyuki Institute for Future Initiatives Professor

SASAKI Hajime Institute for Future Initiatives Project Associate Professor
TAURA Kenjiro Information Technology Center Professor
KUDOH Tomohiro Information Technology Center Professor
KOBAYASHI Hiroki Information Technology Center Professor
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Collaborative Research Organization for the DSS

Global Spatial Data Commons Initiative-Corporate Sponsored Research
Programs

e Overview

National and local government activities, such as smart cities, digital twins, and digital transformation have been progressing in
recent years, but there remains a large gap between solving local issues and digital twin construction technologies as a form of
research. Therefore, we are enabling the self-directed social deployment and operation of digital twins in each region by thoroughly
implementing digital twins for entire cities and supporting the emergence of technologies to resolve various local issues from the
private sector. Consequently, we are aiming to form a global spatial data commons. Furthermore, our core activity is to innovate
using an annual urban development budget of 10 trillion yen , which also includes human resource development. We will also
provide data handling and training for private companies and local governments to promote human resource development.

e Period
From May 2022 to March 2027

¢ Research items

Topic A: Development of field-specific base registry and geocoding technology
(A-1) Buildings and land
(A-2) Roads and infrastructure-related structures
(A-3) People flow, transportation, and tourism
(A-4) Local economy and trade
(A-5) Rivers, tap water, and sewage
(A-6) Topography and disaster

Topic B: Establishment of digital twin construction method for each stage
(B-1) Construction of automatic compositing method for national and local data for entry-level municipalities
(B-2) Accuracy confirmation package for increasing sophistication of entire digital twin
(B-3) Construction of BID / behavioral change measurement platform

Topic C: Local deployment support and human resource development
Formation of a consortium of local governments and related parties, regular hands-on implementation, and systematic
development of key human resources

e Sponsors

oPacific Consultants Co., Ltd.
oPasco Corp.

oKozo Keikaku Engineering Inc.
oAsia Air Survey Co., Ltd.

oCTI Engineering Co., Ltd.
ONTT InfraNet Corp.
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Access

Center for Spatial Information Science, The University of Tokyo
5-1-5 Kashiwanoha, Kashiwa-shi, Chiba
277-8568, JAPAN

[From the Nearest Stations]
e From West Exit of Kashiwanoha-campus Sta. (Tsukuba Express
Line)

o By Bus: About 6 min. Take a Tobu-Bus bound for Kashiwanoha-
park Loop (Kashiwanoha-koen Junkan), Edogawadai Station
(Edogawadai-eki via National Cancer Center) or UTokyo west
(Todai-nishi).Get off at National Cancer Center (Kokuritsu Gan
Kenkyu Center) or Kashiwanoha-Koen Kita. About 3 min. walk.

o On Foot: About 25 min.

e From East Exit of Edogawadai Sta. (Tobu Urban Park Line)

oBy Bus: About 10 min. Take a Tobu-Bus bound for
Kashiwanoha-campus Sta. (via National Cancer Center). Get
off at National Cancer Center (Kokuritsu Gan Kenkyu Center)
or Kashiwanoha-Koen Kita. About 3 min. walk.

o On Foot: About 30 min.

e From Kashiwa Sta. (JR Joban Line, Tobu Urban Park Line)

o By Bus: About 25 min. Take a Tobu-Bus bound for National
Cancer Center (Kokuritsu Gan Kenkyu Center). Get off at
National Cancer Center (Kokuritsu Gan Kenkyu Center) or
Kashiwanoha-Koen Kita. About 3 min. walk.

[From Airport]
e From Haneda Airport
o By Bus: About 90 min. Take “Keikyu Bus” or “Tobu Bus” bound
for Kashiwa Sta. West Exit (Kashiwa-eki Nishiguchi) . Get off at
National Cancer Center (Kokuritsu Gan Kenkyu Center). About
3 min. walk.

[By Car]
e From Joban Expressway Kashiwa Interchange: About 5 min.
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