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Drones Safety Manuals Project] % {H L T\ 3,
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— 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
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With Unknown Sparsity Degree. IEEE Signal Processing Letters 30, 1482-1486. doi:10.1109/1L.SP.2023.3324573

+ Garcia-Gabilondo, S., Shibuya, Y. and Sekimoto, Y. (2023) Enhancing Geospatial Retail Analysis By Integrating
Synthetic Human Mobility Simulations. Computers, Environment and Urban Systems 108, 102058. doi:10.1016/
j.compenvurbsys.2023.102058

- Hamm, A., Shibuya, Y., Pargman, T.C., Bendor, R., Raetzsch, C., Hendawy, M., Rehak, R., Klerks, G., Schouten,
B. and Hansen, N.B. (2024) What Does 'Failure' Mean in Civic Tech? We Need Continued Conversations About
Discontinuation. Interactions 31(2), 34-38. doi:10.1145/3641815

 Huang, L., Oki, T., Muto, S., Kim, H., Ogawa, Y. and Sekimoto, Y. (2023) Automatic Evaluation of Street-Level
Walkability Based on Computer Vision Techniques and Urban Big Data. Intelligence for Future Cities, 231-259.
doi:10.1007/978-3-031-31746-0_13
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- Iba, A., Tomio, J., Sugiyama, T., Abe, K., Yamada, I. and Kobayashi Y. (2023) Association between spatial access
and hospitalization for ambulatory care sensitive conditions: A retrospective cohort study using claims data. SSM -
Population Health 25, 101565. doi:10.1016/j.ssmph.2023.101565

- Joo, S.-H., Ogawa, Y. and Sekimoto, Y. (2023) Generating Diverse Optimal Road Management Plans in Post-Disaster
by Applying Envelope Multi-Objective Deep Reinforcement Learning. Journal of Disaster Research 18, 884-894.
doi:10.20965/;dr.2023.p0884

- Kong, X., Lin, H., Jiang, R. and Shen, G. (2024) Anomalous Sub-Trajectory Detection With Graph Contrastive Self-
Supervised Learning. IEEE Transactions on Vehicular Technology 73(7), 9800 - 9811. doi:10.1109/TVT.2024.3382685

- Kumar, A., Islam, T., Ma, J., Kashiyama, T., Sekimoto, Y. and Mattmann, C. (2023) WindSR: Improving Spatial

Resolution of Satellite Wind Speed Through Super-Resolution. IEEE Access 11, 69486-69494. doi:10.1109/

ACCESS.2023.3292966

- Li, W,, Shi, X., Huang, D., Shen, X., Chen, J., Kobayashi, H.H., Zhang, H., Song, X. and Shibasaki, R. (2023) PredLife:
Predicting Fine-grained Future Activity Patterns. IEEE Transactions on Big Data 9(6), 1658 - 1669. doi:10.1109/
TBDATA.2023.3310241

- Morioka, W., Kwan, M.-P., Hino, K. and Yamada, I. (2023) How accessibility to neighborhood grocery stores is
related to older people’s walking behavior: A study of Yokohama, Japan. Journal of Transport & Health 32, 101668.
doi:10.1016/j.jth.2023.101668

- Morita, H., Hino, K., Morioka, W. and Yamada, 1. (2023) Changes in the residents’ step counts before and after a
railway improvement project. Journal of Transport & Health 30, 101608. doi:10.1016/].jth.2023.101608

- Ogawa, Y., Oki, T., Zhao, C., Sekimoto Y. and Shimizu, C. (2024) Evaluating the subjective perceptions of streetscapes
using street-view images. Landscape and Urban Planning 247, 105073. doi:10.1016/j.landurbplan.2024.105073

- Ogawa,Y., Sato, G. and Sekimoto, Y. (2023) Geometric-based approach for linking various building measurement data
to a 3D city model. PLOS ONE 19, 0296445. doi:10.1371/journal.pone.0296445

- Ono, S., Yamazaki, T., Miyoshi, T., Taya, A., Nishiyama, Y. and Sezaki, K. (2023) AMoND: Area-Controlled Mobile
Ad-hoc Networking with Digital Twin. IEEE Access 11, 85224-85236. doi:10.1109/ACCESS.2023.3304374

* Raetzsch, C., Hamm, A. and Shibuya, Y. (2023) Infrastructuring for Civic Technologies: A Research Agenda on
Co-Creation Methods, Data Interfaces and Engagement for Impact. Frontiers in Environmental Science 11, 1-6.
doi:10.3389/fenvs.2023.1228487

- Saha, P.K,, Arya, D. and Sekimoto, Y. (2024) Federated learning-based global road damage detection. Computer -
Aided Civil and Infrastructure Engineering 39(14), 2223-2238. doi:10.1111/mice.13186

- Sharma, T., Chehri, A., Fofana, L., Jadhav, S., Khare, S., Debaque, B., Duclos, N. and Arya, D. (2024) Deep Learning-
Based Object Detection and Classification for Autonomous Vehicles in Different Weather Scenarios of Quebec,
Canada. I[EEE Access 12, 13648 - 13662. doi:10.1109/ACCESS.2024.3354076

- Sun, C., Shibuya, Y. and Sekimoto, Y. (2023) Social segregation levels vary depending on activity space types:
Comparison of segregation in residential, workplace, routine and non-routine activities in Tokyo metropolitan area.
Cities 146, 104745. doi:10.1016/j.cities.2023.104745

* Yao, Y., Zhang, H., Shi, X., Chen, J., Li, W., Song, X. and Shibasaki, R. (2023) LTP-Net: Life-Travel Pattern Based
Human Mobility Signature Identification. IEEE Transactions on Intelligent Transportation Systems 24(12), 14306-
14319. doi:g/10.1109/TITS.2023.3303835

+ Zhao, C., Ogawa, Y., Chen, S., Oki, T. and Sekimoto, Y. (2023) Quantitative land price analysis via computer
vision from street view images. Engineering Applications of Artificial Intelligence 123, 106294. do0i:10.1016/
j.engappai.2023.106294

CRERHA - MEAEEEF - ORI - b HEEZ - ERRM (2023) HARENICE T2 A=A+ F 2 ) 7 1 BT 2 HRETE .
[EEIR 2 sGE (IPST Journal) 64, 1537-1547. doi:10.20729/00229306
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oo it o HFR AR O HZAAUHT © FEMIREIR & DR 2 B & 2 72 it e 7 v % v C . AR RHEERSCE 58 (3),
835-842. doi:10.11361/journalcpij.58.835

- 1L BRE (2023) HE BT BIBRER~OZEMINT 72> v ) 7 4 O0h — 5 L UCAFHICX 37 7 2 ICEHL
T—. B FHEFR S 58(3), 1132-1139. doi:10.11361/journalcpij.58.1132

/N5 (2023) iERZE G AUCBE S 2 B ZEEh A - 7 — & - pTicEH L C L B & U7k 38, 98-111. doi:10.11218/
0jjams.38.98

- FRE PRS- BEEF 7 - 1L BRE (2023) fF D SERORIENE & R E 0% L oBfR . HASREE AR SCE 88
(812), 2782-2788. doi:10.3130/aija.88.2782

S TR - ILIRRE - T SRR - DI - EERREREE - ATILBEA (2023) thRBVEORICH T 2 ) 7= ok YR
v MEBOEE L REY - HARERN O SEER 2 FH O FiH 28 U C . #lighmEasCEE 58 (3), 1320-1327. doi:10.11361/
journalcpij.58.1320
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+ Kurisu, D. and Otsu, T. (2023) Subsampling inference for nonparametric extremal conditional quantiles. Econometric
Theory (Published online 2023), 45672. doi:10.1017/50266466623000336

- Otsu, Y. (2023) Does visitation in prison reduce recidivism? Journal of Policy Analysis and Management 43(1), 126-
156. d0i:10.1002/pam.22529

- Takahashi, T. (2024) The conflict between residents and tourists: On the variety-shifting effect of tourism growth.
Japanese Economic Review 75, 121-145. doi:s42973-021-00108-5
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- Cai, Z., Jiang, R., Yang, X., Wang, Z., Guo, D., Kobayashi, H., Song, X. and Shibasaki, R. (2023) MemDA: Forecasting
Urban Time Series with Memory-based Drift Adaptation. CIKM '23: Proceedings of the 32nd ACM International
Conference on Information and Knowledge Management, 193-202. doi:10.1145/3583780.3614962

- Deng, J., Deng, J., Jiang, R. and Song, X. (2023) Learning Gaussian Mixture Representations for Tensor Time Series
Forecasting. Proc. of the 32nd International Joint Conference on Artificial Intelligence (IJCAI), 2077-2085. doi:10.24963/
ijcai.2023/231

- Fan, Z., Jiang, R. and Shibasaki, R. (2023) Metropolitan-scale Mobility Digital Twin. WSDM '23: Proceedings of the
Sixteenth ACM International Conference on Web Search and Data Mining, 1301-1302. doi:10.1145/3539597.3575782

- Jiang, R., Wang, Z., Tao, Y., Yang, C., Song, X., Shibasaki, R., Chen, S. and Shyu, M. (2023) Learning Social Meta-
knowledge for Nowcasting Human Mobility in Disaster. WWW '23: Proceedings of the ACM Web Conference 2023,
2655-2665. doi:10.1145/3543507.3583991

- Jiang, R., Wang, Z., Yong, J., Jeph, P., Chen, Q., Kobayashi, Y., Song, X., Fukushima, S. and Suzumura, T. (2023)
Spatio-temporal meta-graph learning for traffic forecasting. Proceedings of the AAAI conference on artificial intelligence
37(7), 8078-8086. doi:10.1609/aaai.v37i7.25976

- Liu, H., Dong, Z., Jiang, R., Deng, J., Deng, J., Chen, Q. and Song, X. (2023) Spatio-Temporal Adaptive Embedding
Makes Vanilla Transformer SOTA for Traffic Forecasting. CIKM '23: Proceedings of the 32nd ACM International
Conference on Information and Knowledge Management, 4125-4129. doi:10.1145/3583780.3615160

- Wang, H., Chen, J., Pan, T., Fan, Z., Song, X., Jiang, R., Zhang, L,. Xie, Y., Wang, Z. and Zhang, B. (2023) Easy
Begun is Half Done: Spatial-Temporal Graph Modeling with ST-Curriculum Dropout. Proc. of Thirty-Seventh AAAI
Conference on Artificial Intelligence (AAAI) Article No.521, 4668-4675. doi:10.1609/aaai.v37i4.25590

- Wang, Y., Jiang, R., Liu, H., Yin, D. and Song, X. (2023) Sequence-Graph Fusion Neural Networks for User Mobile

App Behavior Prediction. Proc. of the 27th European Conference on Machine Learning and Principles and Practice of
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Knowledge Discovery in Databases (ECMLPKDD), 105-121. doi:10.1007/978-3-031-43427-3_7

- Wang, Z., Jiang, R., Fan, Z., Song, X. and Shibasaki, R. (2023) Towards an Event-Aware Urban Mobility Prediction
System. WSDM '23: Proceedings of the Sixteenth ACM International Conference on Web Search and Data Mining, 1303-
1304. doi:10.1145/3539597.3575783

« Xu, X., Suzumura, T., Yong, J., Hanai, M., Yang, C., Kanezashi, H., Jiang, R. and Fukushima, S. (2023) Revisiting
Mobility Modeling with Graph: A Graph Transformer Model for Next Point-of-Interest Recommendation. SIGSPATIAL
'23: Proceedings of the 31st ACM International Conference on Advances in Geographic Information Systems Article
No.94, 1-10. doi:10.1145/3589132.3625644

- Zhiwen, Z., Wang, H., Fan, Z., Shibasaki, R. and Song, X. (2023) Assessing the Continuous Causal Responses of
Typhoon-related Weather on Human Mobility: An Empirical Study in Japan. CIKM '23: Proceedings of the 32nd ACM
International Conference on Information and Knowledge Management, 3524 - 3533. doi:10.1145/3583780.3615513

)

- Dwivedi U., Wiwatcharakoses, C. and Sekimoto, Y. (2022) Realtime Safety Analysis System using Deep Learning for
Fire Related Activities in Construction Sites. 2022 International Conference on Electrical, Computer, Communications
and Mechatronics Engineering (ICECCME), 1-5. doi:10.1109/ICECCME55909.2022.9987855

- Dwivedi, U., Kumar, A. and Sekimoto, Y. (2023) Realtime damage detection in long conveyor belts using deep
learning approach. The International Association for Automation and Robotics in Construction, 110-115. doi:10.22260/
ISARC2023/0017

- Hamm, A., Shibuya, Y., Cerratto-Pargman, T., Bendor, R., Hansen, N., Raetzsch, C., Shoji, M., Bieber, C., Hendawy, M.,
Klerks, G. and Schouten B. (2023) Failed yet successful: Learning from discontinued civic tech initiatives. Conference
on Human Factors in Computing Systems (CHI) Article No.: 348, 1-5. doi:10.1145/3544549.3573818

- Han, Z., Dong, X., Nishiyama, Y. and 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. doi:10.1109/WoWMoM57956.2023.00043

- Helmy, H., Yang, P.P.]., Yoshida, T., Murayama, A., Bogoreh, A. and Ramnarine, 1. (2023) Carbon-neutrality
Architecting and New-age Visions for Urban Areas using Systems design (CANVAS)? A case study of Tokyo
Nihonbashi. Energy Proceedings 45, 1-7. doi:10.46855/energy-proceedings-11107

- Hosonuma, E., Yamazaki, T., Miyoshi, T., Taya, A., Nishiyama, Y. and Sezaki, K. (2023) Investigating Indicators for
LPWA-based Congestion Estimation in Large-scale Indoor Environments. Proceedings of International Conference on
Emerging Technologies for Communications, O3-4. doi:10.34385/proc.79.03-4

- Hosonuma, E., Yamazaki, T., Miyoshi, T., Taya, T., Nishiyama, Y. and Sezaki, K. (2024) Exploiting Spatial and
Descriptive Information for Generative Compression. Proceedings of IEEE 21st Consumer Communications &
Networking Conference (CCNC), 1050-1051. doi:10.1109/CCNC51664.2024.10454792

- Imadegawa, Y., Oki, T., Ogawa, Y. and Zhao, C. (2023) Predicting Impression Evaluation of Building Exterior
Appearance Using Street Image Big Data. IEEE BigData 2023, 1419-1428. doi:10.1109/BigData59044.2023.10386316

- Liao, L., Arya, D. and Sekimoto, Y. (2023) Unveiling the Road Matrix: Development of Versatile Pavement
Surface Models from Low-resolution Aerial Images. 2023 IEEE International Conference on Big Data, 738-747.
doi:computersociety.org/10.1109/BigData59044.2023.10386733

- Manandhar, D. (2024) Accuracy Analysis of UWB RTLS in Multipath Environment. Proceedings of the 2024
International Technical Meeting of The Institute of Navigation, 1192-1201. doi:10.33012/2024.19573

* Manandhar, D. (2023) Internet-Based GNSS Signal Authentication. Proceedings of the 36th International
Technical Meeting of the Satellite Division of The Institute of Navigation (ION GNSS+ 2023), 1454-1459.
doi:10.33012/2023.19335

- Maruyama, J., Honma, Y., Nishiyama, Y. and Kawahara, Y. (2023) A Trajectory Estimation Method from Spatially
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Sparse and Noisy Beacon Data Based on Spring Dynamics. Proceedings of the 10th ACM International Conference on
Systems for Energy-Efficient Buildings, 286-287. d0i:10.1145/3600100.3626263

- Nakazato, T., Shibuya, Y. and Takagi, S. (2023) Characterizing the Behavior of Healthcare Experts towards COVID-19
Vaccine on Twitter. The 8th International Workshop on Application of Big Data for Computational Social Science at WI-
IAT 2023, 608-615. doi:10.1109/WI-IAT59888.2023.00100

- Nishi, H. and Yamada, 1. (2023) Counter-intuitive Effect of Null Hypothesis on Moran’s I Tests under Heterogenous
Populations. Proceedings of the 12th International Conference on Geographic Information Science (GlScience 2023) 277,
56:1-56:6. doi:10.4230/LIPIcs.GIScience.2023.56

- Nishiyama, Y. and Sezaki, K. (2023) Smartwatch-Based Sensing Framework for Continuous Data Collection: Design
and Implementation. Proceedings of the 2023 ACM International Joint Conference on Pervasive and Ubiquitous
Computing & the 2023 ACM International Symposium on Wearable Computing, 620-625. doi:10.1145/3594739.3612874

- Ono, S., Yamazaki, T., Miyoshi, T., Taya, A., Nishiyama, Y. and Sezaki, K. (2024) Experimental Evaluation Toward
Mobility-Driven Model Integration Between Edges. Proceedings of IEEE 21st Consumer Communications & Networking
Conference (CCNC), 610-611. doi:10.1109/CCNC51664.2024.10454772

- Onodera, A., Ishioka, R., Nishiyama, Y. and Sezaki, K. (2023) Assessing Infant and Toddler Behaviors through
Wearable Inertial Sensors: A Preliminary Investigation. Proceedings of the 20th ACM International Conference on
Multimodal Interaction, 16-20. doi:10.1145/3610661.3617153

- Pang, Y., Ferry, P. and Zhang, K. (2023) Synthetic Network Traffic Data Generation using Deep Generative Models.
Netmob2023, 210-211.

- Rosalie, R., Manandhar, D., Alfante, R., Fredeluces, E. and Bahia, R. (2023) Evaluation of low-cost GNSS receiver and
Multi-GNSS Advanced Demonstration Tool for Orbit and Clock Analysis (MADOCA) Precise Point Positioning (PPP)
for water level monitoring. URSI GASS 2023.

- Seto, T., Furuhashi, T. and Uchiyama, Y. (2023) The Role of 3D City Model Data as an Open Digital Commons:
A Case Study of Openness in Japan's Digital Twin "Project PLATEAU”. FOSS4G 2023 academic track, 201-208.
doi:10.5194/isprs-archives-XLVIII-4-W7-2023-201-2023

- Shibuya, Y., Garcia, S., Chenchen, S., Peiran, Y., Jue, M. and Sekimoto, Y. (2023) Unmasking Socioeconomic
Disparities: A Study of Urban Segregation through the Lens of Mobile App Usage Patterns. Netmob 2023, 135-136.

- Tan, K., Lai, C., Foo, Y. and Shibuya, Y. (2023) Russo-Ukrainian War on Facebook: A Temporal and Spatial Study
Based on BERTopic modeling. 2023 International Conference on Security and Information Technologies with Al, Internet
Computing and Big-data Applications.

- Taya, A., Nishiyama, Y. and Sezaki, K. (2023) Convergence Visualizer of Decentralized Federated Distillation with
Reduced Communication Costs. Proceedings of IEEE Global Communications (GLOBECOM) 2023, 4442-44438.
doi:10.1109/GLOBECOM54140.2023.10437801

- Yoshida, T., Suda, H., Oota, K., Maekawa, M., Inoue, T., Yamasaki, J., Nitanai, R., Manabe, R. and Murayama, A. (2023)
A roadmap toward carbon neutrality of the building sector in central urban area. Proceedings of the 15th International
Conference on Applied Energy, 1D: 11107.

- Zhang, K., Pang, Y. and Sekimoto, Y (2023) Deep Learning Approach to Logistics Trips Generation: Enhancing Pseudo
People Flow with Agent-based Modeling. IEEE ITSC-2023, 2535-2542. doi:10.1109/I1TSC57777.2023.10422374

- Zhao, C., Ogawa, Y., Chen, S., Yang, Z. and Sekimoto, Y. (2023) Label Freedom: Stable Diffusion for Remote
Sensing Image Semantic Segmentation Data Generation. I[EEE BigData 2023, 1022-1030. doi:10.1109/
BigData59044.2023.10386381

- Zhehui, Y., Arya, D., Zhao, C., Maeda, H. and Sekimoto, Y. (2023) Are Utility Poles Within Sight? Unleashing
the Power of Computer Vision for Effortless Roadside Management. IEEE International Conference on Intelligent
Transportation Systems ITSC 2023, 732-737. doi:10.1109/1TSC57777.2023.10421927

- Zhuang, H., Xu, L., Nishiyama, Y. and Sezaki, K. (2023) Detecting Hand Hygienic Behaviors In-the-Wild Using a
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Microphone and Motion Sensor on a Smartwatch. HCI International: Distributed, Ambient and Pervasive Interactions,

470-483. doi:10.1007/978-3-031-34609-5_34
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- Carvalho, B. and Oguchi, T. (2023) Editorial: Geomorphological hazards and risks in diverse regional environments.
Geomorphology 427, 108600.

- Ren, Z., Zhang, P., Oguchi, T. and He, Z. (2023) Editorial: Remote Sensing Perspectives on Geomorphology and
Tectonic Processes. Remote Sensing 15, 2372.

- B HSE (2023) vy 77 — 2 fTic X 5 “IRCRRPEEE O ] 2 218 . BEREEERE 52 (2), 20-24.

/N (2023) FREE THUT & SRk A EE D O 38 L Al 5 | 1 X C . M 43, 125-128.

(GtEH# - #F]
- EHSE - RF K - JEAAI (2023) AR 2/ T — 2 2 Fl e 7T ER o 22/ Tl . R kR 130, 28-35.

=)

- Morita, H., Hino, K., Yamada, 1., Usui, H., Nohara, T. and Asami, Y. (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.

- ILHERE (2023) (EF - THRGETEIE D O A7 EBR OB & 210 . #i5E 2023 45 A5, 4-13.

- SHHESE - dhas - N7 - BERE) (2023) HEERTIIEIG ey 77 — & %l 7235 Bl o T B ENREHHEE €
7. 2023 A TR 2 eE R (35 37[) .

< ML R - R HER NI ER - SR R - KIL S (2023) 779 7 =a—J02y P =2 LT —XEULERAG LT —
2 BRERLEES AR Tl TR DML . 2023 AN THIREYS2FE RS GE37 M) .

- BB R - /NI FF M- BE R # 75 (2023) Reducing annotation effort in footprint extraction: An innovative weakly
supervised framework leveraging open source data. CSIS DAYS 2023.

- /MR - Etienne Gagnon - #MEET - INOFIEL (2023) 77 4 N —1ERES T2 A= 74V T 7V B4 VR b+ —
NTBIL~DA—F—DZFLEPUBHT IHE . ava—KeFa )74 2V FI T L2023,

< JERG - GRERE - FERNZEK - PEILE S - JHIREE (2024) GNSS 2 2 L 5B It 2 8= -1ty P T =2
ZHGWEUV A YTy 7 2HE MEREr e 2 2avva—74 v 27y 274 (UBD) .

< AERE - PR - PR - WREE (2023) H7R 2BURAMICE T 5 GNSSERHE L UV 4 v 7 v 7 ZOBf% . #t5
WEav¥rravra—74 v 72724 (UBD .

- ALAREER - FENZEK - VEREEE - TEILES - THRIEMm (2023) NV X7 ) =D 754 ZBED 720 DA ¥ Z 773
AZDIMU & v ¥ =2 7= RIERHTE S e * 2 2avva—74 v 7274 (UBD .

- PEILEE S - MRS - MEIREE (2023) Ny v T EANAN LY Y I ERGEFET A = b0 a v T 4 g VERANCH T
TR e e ¥ 2 Ravea—T 4 v v 25 4 (UBD .

- EIREE - AR - MR - MR - PR (2023) FET R Y — P OfTE T — 2 22 LH DR LR - [lER
BEDORANC T C : TE) 7 — % L.OHERE L oGRS . eG4 xavva—T 4 v/ v 274 (UBD .

- SHIHGSE - Wb - N5 - BERE) (2023) MBI HISRETA & SRR O BIR - s ER e v 7' 7 — X1
B0 EINMBIFIRGHIHEE £ 7 A OIS . AR - BREEAEAES 30 [k 4 .

- Maddegedara, L., Panganiban, J., Gill, A., Ogawa, Y., Hori, M., Ichimura, T. and Fujita, K. (2023) A large-scale agent-
based economic simulator for post-disaster applications. 5§ 16 [E}iZE 2% v R 7 4 (16]JEES) .

- FEER - JERLE - Wang Zhenbo - Gu Xiuwen - AW - PEILSEE - WA (2023) WG OIESEEITE) & KBS
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(DPSWS2023).

< NEFAIS - ILIREE - ZAFIT - AR - PEILES - WRE (2023) 22— F OB ZIEH L 72 i Rldi a2 8 1c 515
2 EE T AGA TIOR3 31 [\l v vF AT 4 TilfE L B Y — 2 > 2 v 7 (DPSWS2023).

- B, NIFFE, BAA TS (2023) Evaluation Method for Large-scale Building Footprint Extraction: A Two-level
Approach Using Proxy Data and Building Matching. & 32 [BIMFRI&GER > 2 T LA AR E R TR S

- Chintakindi, B., Ogawa Y. and Sekimoto Y. (2023) Advancing Building Extraction in Thailand using the YOLOvS8
Segment Model on Open- source Data across Diverse Land-Use-Types. & 32 [FHIFREHR > X 7 L P A AR KL

- Huang, L., Oki, T., Muto, S. and Ogawa, Y. (2023) Capturing Walking-related Perceptions and Willingness within
Tokyo's Station Areas: Leveraging Crowd-sourced Methods and Al Approach. 55 32 [RIHIRFHR > R 7 L FEATZEFE
KRz .

- R B - R - NI G5 - SR R - KILEEC (2023) 9 7 =2 =Tty P T =2 & T — Z AR F o 72k
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- Liu, M., Shibuya, Y. and Sekimoto, Y. (2023) Mapping Emotional Geographical Trends and User Behaviors Based on
Japanese Tweets: A Case Study of Urban Green Spaces in Tokyo 23 Wards. 5 32 [RIH#IEREH > R 7 L A2 e H6 3R
e

- WP - AR E - READEET (2023) HARICE T 3 tHio 7T — 22K B HE— NEBAMM XML 74 7' Ve«
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- Tang, G., Ogawa, Y., Zhao, C. and Sekimoto, Y. (2023) Evaluating the Economic Consequences of COVID-19: A
Comprehensive Study Utilizing Probe Vehicle Data and POI Data. 5§ 32 [RIHIR[FHR > X 7 LA FHFRFARRE .

- Zhang, Y., Zhang, K., Pang, Y. and Sekimoto, Y. (2023) Towards Pseudo People Flow: Developing a Deep Generative
Model based on PT Data to Reproduce Large-Scale Daily People Activity Profiles . £ 32 [A[#iIR{EFHR > R 7 L P F 4l
WrFesRRE

- RS - REES - KHIET - W (2023) 2 — 330111 & 2 < AALEERE > 7 KBS ST o R4 53
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+ Tomita, K. and Akiyama. Y. (2023) Development of an extrapolation model for estimation of vacant house distribution
using municipally owned data and machine learning. ACRS2023 Conference Proceedings, ACRS2023213.
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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 FY2023

KURISU Daisuke associate Professor (Since April 2023)

Exploring New Statistical Frameworks for Diverse

Applications

ePlease tell us about your current research

I received my Ph.D. at the Graduate School of Economics
of UTokyo, but I am actually a ‘statistician’ because |
mainly study mathematical properties of statistical methods.
Since I was a graduate student, my research has focused on
‘developing new statistical methods that are useful to tackle
exciting and new problems and have never existed before’.
In the real world, data analysis is carried out in a wide range
of scientific fields, but there are common elements that are
essential to the data analysis in those fields. I am dedicated
to my research with the aim of presenting a general statistical
framework for these common elements.

Even when I’'m not in my office, I often think about
mathematical frameworks in my research. In recent years
I've been doing more collaborative research with people from
various fields, and I've had more opportunities to consider
how to apply the methods I've thought up to those fields.
One of these projects involved where the data had been
accumulated, but it was completely unclear how to analyze
it. Statistics is a discipline that organizes what you want to
observe, makes a decision on one specific aspect, and designs
the entire data analysis process, including determining what
kind of analysis is necessary for it. Statisticians think about
how to appropriately break down complex phenomena. In
this project, I was able to discuss with various people, present
mathematical methods and formulations, conduct analyses,
and even interpret the results, which was very interesting as a
statistician.

Recently, I have been working on a lot of projects to develop
new methods for the statistical analysis of datasets with
complex structures, such as those obtained through remote
sensing and machine learning. In those projects, my main
role is guaranteeing the validity of these analysis methods,
presenting other better analysis methods, and showing their
theoretical justification.

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

I majored in mathematics during my undergraduate studies,
and then enrolled in the statistics course at the Graduate
School of Economics. The reason I became interested in
studying statistics, and mathematics more broadly, was largely
due to the influence of my math teacher in junior high school.
He taught me about university-level math that went beyond
the scope of high school math, and explained that mathematics
is a scientific field extracting the essential structures from
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various phenomena
occurring in
the world and
generalizing them.
I was fascinated by
such an aspect of
mathematics, and
I desired to study
it deeply, which is
why I decided to
pursue a degree in
mathematics. When I
was an undergraduate
student, I studied
probability theory
and I came to want to study statistics, which links probability

theory to real-world problems, at graduate school. After
receiving my Ph.D., I worked at several universities, and I
began to talk more with people from other fields, such as the
humanities and social sciences and information science, and 1
came to know about data and research motivations that I had
not known about before. As a result of working with these
people, I have started to think more about what kind of work
I can do using the framework of my specialty, mathematical
statistics, and my research is spreading out into various fields.
For example, in a project with people from the information
science field, we are analyzing spatiotemporal data using
machine learning, so I am learning about machine learning
methods and thinking about how I can make use of statistical
methods. I also talk a lot with faculties in the Graduate School
of Economics of UTokyo, and I am involved in providing
methods with theoretical justification for evaluating policies
and laws, and for analyzing economic data combined with
geographical information.

One of major goals in my research is to find common
elements in various data analyses and generalize them so that
they can be handled in a unified way. I would like to continue
to develop new methods and present statistical models that
describe reality more accurately. And when new problems are
presented to society, I hope to continue to present my own
solutions using the approach of data analysis as a statistician.



Researchers

JIANG Renhe Lecturer (Since April 2023)

Spatiotemporal Data Modeling Using Al

ePlease tell us about your current research

My research theme is "Al on Spatiotemporal Data," which,
simply put, involves developing models that represent the
current state based on past information using Al for various
types of spatiotemporal data. The specific data I focus on
includes human mobility, time-series data (such as stock
prices and traffic volume), and graph-structured data (such as
social media follow relationships, proteins, and molecules).
When people think of Al, they often associate it with image
recognition, natural language processing (NLP) applications
like ChatGPT, or machine translation. Over the past decade,
IoT has rapidly advanced, allowing us to collect vast
amounts of spatiotemporal data. However, the methods used
in image recognition and NLP cannot be directly applied
to spatiotemporal data. My research focuses on how to
effectively adapt modern Al techniques to this domain.

To explain in more detail, spatiotemporal data across an entire
city over continuous time (such as people flow and traffic
flow) can be uniformly represented as a three-dimensional
tensor (TXNxC). Here, T represents the total number of time
steps observed, N represents the number of spatial units
(mesh grids or graph nodes), and C represents the number
of information variables (such as different transportation
modes: taxi, bicycle, walking, bus, train, etc.). This three-
dimensional tensor data exhibits complex spatial and temporal
dependencies. Temporally, future predictions depend on recent
observations and past periodic patterns. Spatially, the value
of a specific mesh grid or graph node is influenced not only
by nearby elements but also by distant ones. My goal is to
develop versatile deep learning techniques that can effectively
and efficiently model such complex spatiotemporal data.

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

As an undergraduate, I studied computer science, and during
my master’s program at the Graduate School of Information
Science, I researched databases. After that, I worked as an
analyst in the data analytics division of a private company.
However, I noticed that many data scientists around me held
Ph.D. degrees, and I also felt a sense of frustration from not
achieving the results I had hoped for during my master’s
studies. These factors led me to leave the company after a year
and pursue a Ph.D. My doctoral research focused on modeling
crowd movement using deep learning, which directly connects
to my current research.

I chose to major in computer science because computers had

been a familiar part
of my life since
childhood, and I had
early exposure to
the internet. When
I was in elementary
school, Windows
95 was released,
and my father, who
had an interest in
computers, ensured
we had one at home.
Additionally, I
have always been

fascinated by time-

series data—how changes over time allow us to infer future
trends. I find it incredibly exciting to analyze past changes
and make predictions about the future. The reason I now work
with both temporal changes and spatial information likely
stems from my original interest in time-series analysis and my
desire to understand the future.

I have two main goals for the future. First, I want to continue
tackling the challenge of developing a versatile multivariate
time-series prediction method. For example, while my
current model performs exceptionally well for traffic volume
forecasting, it struggles to accurately predict electricity
demand or stock prices. I aim to overcome such challenges
and develop a highly adaptable and accurate model.

Second, I want to further explore human mobility research.
Large Language Model (LLM) agents, which integrate LLMs,
have significantly simplified simulation processes compared
to traditional methods and have made tremendous progress
in the past five years. I believe they will continue evolving.
Using LLM agents, I aim to develop a more versatile human
mobility model.

CSIS Annual Report 2023 4



Highlights of FY2023

CSIS DAYS 2023

Held on November 24 - 25, 2023

At Kashiwa Campus, the University of Tokyo <partially broadcast online>

At CSIS DAYS, research presentations are given not only by
researchers collaborating with our center on joint research
projects but also by those participating through an open
call for presentations unrelated to joint research. Since its
establishment, our center has conducted an annual symposium,
and this event marked the 19th symposium since its renaming
to CSIS DAY in 2005.

The symposia in 2020-2021 were held online due to the
COVID-19 pandemic, and the 2022 event was a hybrid, but
the 2023 event was held in person for the first time after four
years, with a total of 171 people attending. On the first day,
after the opening address by Director Kaoru Sezaki, there
were two sub-sessions, “Nature and Disaster Prevention” and
“Sensing and Mobility.” Each participant gave a five-minute
oral presentation, followed by a 45-minute poster presentation.
On the second day, there were two sub-sessions, “Urban
and Regional Analysis” and “Livable Cities and Tourism.”
A total of 46 presentations were made over the two days.
At the end of the second day, there was a “Special Session”
with presentations by Dr. Takuya Oki (Tokyo Institute
of Technology), who won the Research Encouragement
Award (now the Best Presentation Award) in the previous
year, and Dr. Yoshihide Sekimoto from our center. The oral
presentations and special session were also streamed online.

One particularly outstanding presentation is selected from
each session from the joint research projects with our center,
and each is given the Joint Research Presentation Excellence
Award. The following four presentations received the awards:

A-11: Natsuki Yamada, Keiko Inagaki, Satoshi Yoshida
(Yokohama National University)

“Evacuation Strategies Considering Time-Specific
Population Characteristics in Tsunami Flood Zones: A
Case Study on Kanagawa Coastal Area”

B-12 Minoru Noda (Tokushima University), Haruo Oda

5 CSIS Annual Report 2023

(Kochi University)

“Development of House Roof Damage Prediction System
due to Typhoons”

C-02 Yuki Kanayama (Waseda University), Taisuke
Sadayuki (Seijo University)

“The Impacts of Vacant Houses on Nearby Housing
Prices: Evidence from Urban Sites of Japan”

D-09 Ryota Tobimatsu, Sunyong Eom, Tsutomu Suzuki
(University of Tsukuba)

“Transitional Typology of Age Composition by Small Zone
in the Tokyo Ward Area”

We have also granted the Best Presentation Award (formerly
known as the Research Encouragement Award) 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. The following research was awarded.

C-06 Daisuke Hasegawa (The University of Tokyo),
Sunyong Eom (University of Tsukuba), Tsutomu Suzuki
(University of Tsukuba)

“Determining the Transit Catchment Area and Distance
Distribution”

CSIS DAYS has been highly significant as it provides a
platform to share the latest academic research trends in
spatial information science with numerous participants. It
has also functioned as a venue for building networks that
connect researchers and practitioners. We hope that it will
continue to grow and contribute to the prosperity of the spatial
information science community.



Organized Symposium

CSIS Symposium

“Toward New Education in Spatial Information Science and Geography”

Held on February 19, 2024
At Kashiwa Campus, the University of Tokyo / Online

The purpose of the CSIS Symposium is to broadly discuss the
ideal manner of spatial information science research in the
future 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 “Toward New
Education in Spatial Information Science and Geography”.
From the 2022 fiscal year, “Geography” (Chiri Sogo), a new
subject in Geography and History, became a mandatory course
in Japanese high schools. Through learning the fundamentals
of Geographic Information Systems (GIS) and utilizing
GIS in practical activities, high school students now have
opportunities to engage with spatial information sciences.
Against the backdrop of this significant shift in geography
education, the symposium featured presentations on the
following program and was attended by approximately 100
participants. Stimulated by topics presented by researchers
involved in teaching geography at universities and conducting
studies on geography education, the symposium saw lively
discussions about the future of spatial information science,
geography, and geoscience education.

Opening remarks Kaoru Sezaki (CSIS)

Event aims Takashi Oguchi (CSIS)

Oral presentations

®Current Status of Physical Geography and GIS
Curriculum in Teacher Training Programs and Learning
Support for High School “Geography”
Takuro Ogura (Hyogo University of Teacher Education)

® GIS Education in Universities with a Focus on High
School-University Transition
Kazunari Hori (Osaka University)

® University Online Classes Evolved Through the
COVID-19 Pandemic: Practical Examples of Online
Geography Classes
Wonsuh Song (Waseda University)

@ Practical Exploration of Coastal Landforms Through
Collaborative Virtual Fieldwork
Kotaro lizuka (CSIS)

®Current State and Challenges of XR Technology
Utilization in Civil Engineering
Koji Makanae (Miyagi University)

®Data Science Education Using Geographical and
Spatial Information as a Theme for Thought Processes
Michiko Oba (Kyoto Tachibana University)

®Insights from the GIS Practical Training Open
Educational Resources Development Project
Hiroyuki Yamauchi (Ritsumeikan University)

@®Perspectives Based on Practices at the Open
University of Japan
Yasuhiro Kawahara (The Open University of Japan/
CsIS)

Closing remarks Yoshihide Sekimoto (CSIS)

Moderator: Yuriko Yazawa (CSIS)
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Highlights of FY2023

Outstanding Research Result 1

Pedestrian movement with large-scale GPS records and
transit-oriented development attributes

Eom, S., Kim, H., Hasegawa, D. and Yamada, I.

Sustainable Cities and Society, 102, 105223, 2024.

Transit-oriented development (TOD) is a widely accepted
strategy for sustainable urban planning that encourages
walking and transit ridership. Walking behavior in metro
station areas is often quantified using pedestrian volumes.
However, even in areas with similar pedestrian volumes,
the walking distance and time spent within metro station
areas may vary. Thus, a more comprehensive approach is
required to evaluate pedestrian movement in a TOD context.
Accordingly, we developed pedestrian movement indices
(PMIs), which aggregate individual pedestrian movement as
an area characteristic to capture pedestrian count, distance
walked, and time spent based on large-scale GPS data.

Furthermore, we illustrated the differences in the relationship

7 CSIS Annual Report 2023

between PMIs and TOD attributes according to each index
using density, diversity, design, destination accessibility, and
distance to transit (or the “5Ds”). A comparison of the three
PMIs showed that pedestrian count, distance, and time spent
provided different information for evaluating pedestrian
movement. TOD attributes’ impact around metro stations
varied, depending on the PMIs. These results indicate that
policymakers should select appropriate measures to meet
their policy aims when assessing pedestrian movement within
metro station areas. This study contributes to monitoring
pedestrian movement and incorporates pedestrian movement

into spatial planning efforts considering TOD.



Joint Usage / Research

Outstanding Research Result 2

Evaluating the subjective perceptions of streetscapes using

street-view 1mages

Ogawa, Y., Oki, T., Zhao, C., Sekimoto, Y. and Shimizu, C.
Landscape and Urban Planning, 247, 105073, 2024.

Developing a model to evaluate urban streetscapes based
on subjective perceptions is important for quantitative
understanding. However, previous studies have only
considered limited types of subjective perceptions, neglecting
the relationships between them. Further, accurately measuring
subjective perception with low computational costs for
large-scale urban regions at high spatial resolutions has
been difficult. We present a deep-learning-based multilabel
classification model that can measure 22 subjective
perceptions scores from street-view images. This model
uses the results of a web questionnaire survey encompassing
22 subjective perceptions, with 8.8 million responses. Our
model demonstrates high accuracy (0.80-0.91) in measuring
subjective perception scores from street-view images and
achieves low computational cost by training on 22 subjective
perception relationships. The 22 subjective perceptions were

analyzed using PCA and k-means analysis. By categorizing

the 22 subjective perceptions into a two-dimensional space
visualized and grouped into distinct groups—positive,
negative, calm, and lively—we unearthed vital insights
into the intricate nuances of human perception. In addition,
the study used semantic segmentation to extract landscape
elements from street-view images and applied {1-regularized
sparse modeling to identify the landscape elements structurally
correlating with each subjective perception class. The
analysis revealed that only seven out of nineteen landscape
elements significantly correlated with subjective impressions,
and these effects varied by class. Notably, sky coverage
positively influences positive subjective perceptions, such
as attractiveness and calmness, but negatively affects lively
impressions. The proposed model can be used to map the
overall image of a city and identify landscape design issues in

community development design.

Geographic trends in subjective impression classes.
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About CSIS

Overview

| What is spatial information science?

Many phenomena and social problems occurring in our world are closely linked with spatial factors. Spatial information science
provides fundamental methods to understand and address these phenomena and problems. In other words, spatial information
science is the research field that focuses on systematically constructing, managing, analyzing, synthesizing, and communicating
spatial data with explicit spatial locations and areas in nature, society, economics, culture, and others. It also involves studying

general methods for application to various disciplines.

| Purpose of CSIS

The Center for Spatial Information Science serves as a Joint Usage/Research Center, focusing on research in spatial information
science. It also develops and offers a spatial data infrastructure for nationwide researchers’ access. Research in spatial information
science covers fundamental, applied, and policy science, requiring collaboration with industry, government, and academia.

Our center primarily engages in the following three activities:

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

(2) Development and provision 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

9 CSIS Annual Report 2023



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

AUBES Enabled Society”

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

20104 Information Science Research)

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

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

AUNHS Infrastructure Data”

2014.2 Hosting of 15th Anniversary Memorial Symposium

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

2016.4 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”

2019.4 Establishment of Corporate Sponsored Research Program “Division of Real Estate Information

Science”

Establishment of Digital Space Society with the Center for Spatial Information Science (CSIS) and
2020.4 : L . .

eight departments within the university

Re-certification as Joint Usage / Research Center (Joint Usage / Research Center for Spatial
2022.4 . .

Information Science Research)
2022.5 Establishment of Division of Global Spatial Data Commons Initiative (Corporate Sponsored Research

Program) in Digital Spatial Society
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About CSIS

| Organization

Steering Committee and Research Advisory Board

Steering Committee

Name Affiliation Position Name Affiliation Position
Director/ . Associate
SEZAKI Kaoru CSIS Professor KURISU Daisuke CSIS Professor
KUMADA Akiko c(?frgcri]uiar:ee;?:ool Professor NISHIYAMA Yuuki CSIS Lecturer
9 9 OGAWA Yoshiki CSIS Lecturer
. Graduate School .
SATO Yasuhiro of Economics Professor OTSU Yuki CSIS Lecturer
JIANG Renhe CSIS Lecturer
.. Graduate School
KAYANNE Hajime of Science Professor Graduate School
o Institute of MURAKAMI Ikuya of Humanities and Professor
SATO Yoichi Industrial Science Professor Sociology
) Graduate Schools
TAKAHASHI Takaaki csIs Professor KOHYAMA Hiroyuki for Law and Professor
OGUCHI Takashi CSIS Professor Politics
YAMADA lkuho CSIS Professor Graduate School Associate
o HOSOI Fumiki of Agricultural and
SEKIMOTO Yoshihide  CSIS Professor Life Sciences Professor
Associate
SHIBUYA Yuya CSIs - Graduate School
Professor NAKAGAMI Gojiro of Medicine Professor
Research Advisory Board
Name Affiliation Position Name Affiliation Position
SEZAKI Kaoru _(I;OSkISc; The University of E:(r)?gtsc;rc/)r OHMORI Nobuaki  Utsunomiya University ~ Professor
y OSARAGI Tokyo Institute of Professor
SEKIMOTO CSIS, The University of Toshihiro Technology
Yoshihide Tokyo Professor
y 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;C)SKIS(; The University of Professor KONOMI Shin'ichi  Kyushu University Professor
Y 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 s Lecturers Al Researchers Technical staff eSS Total
professors professors staff
Full-time 5 4 4 4 6 3 0 26
Part-time 0 2 0 0 3 3 8 16
Total 5 6 4 4 9 6 8 42
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Overview

Core members

Name Position Division
SEZAKI Kaoru Director/Professor SIE
SEKIMOTO Yoshihide  Vice Director/Professor SIE
TAKAHASHI Takaaki Professor SSER
OGUCHI Takashi Professor SIA
YAMADA lkuho Professor SIA
SONG Xuan Associate Professor SIA
SHIBUYA Yuya Associate Professor JUR
KURISU Daisuke Associate Professor SSER
Dinesh MANANDHAR  [1OIect Assodiate SIE
NISHIYAMA Yuuki Lecturer JUR

Name Position Division
OGAWA Yoshiki Lecturer JUR
OTSU Yuki Lecturer SSER
JIANG Renhe Lecturer JUR
IIZUKA Kotaro Assistant Professor SIE
YOSHIDA Takahiro  Assistant Professor SIA

PANG Yanbo

Project Assistant Professor JUR

YAZAWA Yuriko

Project Assistant Professor JUR

SIA: Division of Spatial Information Analysis

SIE: Division of Spatial Information Engineering
SSER:Division of Spatial Socio-economic Research
JUR: Division of Joint Usage and Research

Joint-Appointment members

Name Affiliation Position
ASAMI Graduate School of

. X . Professor
Yasushi Engineering
NAKASUKA Graduate School of
Shin-ichi Engineering Professor
SADAHIRO !nterfaculty Initiative
Yukio in Information Professor

Studies

Project members

Name

Position

SETO Toshikazu

Project Associate Professor
(Fixed-term)

SUGASAWA Project Associate Professor
Shonosuke (Fixed-term)

UMEDA Yuriko Project Researcher
Deeksha Project Researcher

YAO yao Project Researcher

Administrative Staff

Name

Position

KIMURA Yusuke

Technical Support
(Project Researcher)

SUZUKI Ai Research Administrator
SAKATA Kazue Administrative Staff
[1ZUMI Shinobu Administrative Staff
MIYATA Yuko Administrative Staff
JENNINGS Yukiko Administrative Staff
MATSUO Ai Administrative Staff

Name Affiliation Position

KOBAYASHI  Information Professor

Hiroki Technology Center

YAMAZAKI Institute of Associate Professor
Dai Industrial Science

HONMA Ins’ututg of . Associate Professor
Kentaro Industrial Science

Name Position

JEPH Puneet Project Researcher

MA Jue Project Researcher

CHEN Shenglong

Project Researcher

OMATA Hiroshi

Project Researcher (Fixed-term)

MATSUSHIMA
Ryuichi

Project Researcher (Fixed-term)
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About CSIS

Visiting members

Name Affiliation Position Name Affiliation Position
. Tokyo University of Marine . ... SEKINE . . . Visiting Professor
KUBO Nobuaki Science and Technology Visiting Professor Tomoko Nihon University (Domestic Bases)
SEETHARAM Ministry of Land, -
Kallidaikurichi Asian Development Bank Visiting Professor FUJIWARA Infrastructure, Visiting Erofessor
Satoshi . (Domestic Bases)
Easwaran Transport and Tourism
KAWAHARA The Open University of Visiting Associate TSUTSUMI . . Visiting Professor
) . University of Tsukuba .
Yasuhiro Japan Professor Morito (Domestic Bases)
MASUDA . . Visiting Professor YAMAMOTO . . Visiting Professor
Satoru Tohoku University (Domestic Bases) Kazuhiro Osaka University (Domestic Bases)
. . . . Visiting Professor OKUNUKI . . Visiting Professor
YANO Keiji Ritsumeikan University (Domestic Bases) Kei-ichi Gunma University (Domestic Bases)
KONAGAYA Osaka Metropolitan Visiting Professor ITO Fumiko Tokyo Metropolitan Visiting Professor
Kazuyuki University (Domestic Bases) University (Domestic Bases)
NAKAMURA Okavama 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)
. . Visiting Professor KAWANO . . Visiting Researcher
KIMURA Keiji Nara University (Domestic Bases) Hiroyuki Nanzan University (Domestic Bases)
MIYAUCHI . . Visiting Professor
Hisamitsu University of the Ryukyus (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 Category Unit: thousand Yen Number of
: projects
Management Expense Grants for 573000 — —
National University Corporations ' Grants-in-Aid for Scientific 21 560 10
Research (Principal Investigator) ’
External Funds 275,000 —
Other Subsidies 5,895 1
Total 548,000 m o R Hwith
Cq aborative Research wit 29 221 10
Private Sector
Funds for Contract Research 228,465 14
Endowments 21,600 8

| Research and Education Activities

Publications Students (including students of joint-appointment faculty)
Field Article International ~ Domestic Books Program Faculty / Graduate School Number
conference conference etc. Undergraduate . .
Egr\igzggﬁég & 10 4 0 program Faculty of Engineering 5
c Py Subtotal 5
omputation
Mathzr%aticlzs 14 1 1 Graduate School of Economics
Engineering 30 o8 31 3 Graduate School of Engineering 24
Humanity and 3 5 ] (Sirgduate School of Frontier o4
Social science " clences
aster’s Graduate School of Information
Total 7 41
ota 5 39 6 program Science and Technology 4
Graduate School of
Interdisciplinary Information 7
Studies
Graduate School of Science 2
Subtotal 62
Graduate School of Engineering 18
Doctoral grgduate School of Frontier 18
ciences
program
Graduate School of Information 5
Science and Technology
Subtotal 41
Total 108

Awards A total of 10 awards were received. Five representative cases are listed below.

Name Name of award Year. Month  Title of the research for award
Ishioka, R. IPSJ Yamashita SIG Research Award 20237 OV Index Estimation Leveraging
GNSS Sensors on Smartphones
Shibuya, Y. IPSJ Yamashita SIG Research Award 20037 A Study on Email Security Practices
in Japan
. . A location quotient with intra-
Yoshida, T., Murak D.
S(;Saldﬁ' » Murakami, D. and Poster Session Award, GIS Association of Japan 2023.10  relationships: Compositional data
ya, H. analysis-based approach
Unmasking Socioeconomic
Shibuya, Y., Garcia, S., Sun, C., _— Disparities: A Study of Urban
N 2023 B hall R - 2023.1
Yu, P, Ma, J. and Sekimoto, Y. etmob 2023 Best Challenge Contribution Runner-up 023.10 Segregation through the Lens of
Mobile App Usage Patterns
Atsumi, S., Ishioka, R., - UV index estimation using point
Tsubouchi, K., Nishiyama, Y. Best Paper Award, The 81st IPSJ Ubiquitous 2024.3 cloud neural network for signal

and Sezaki, K.

Computing Systems (UBI) Conference

information of each GNSS satellite.
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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

JuRAS

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,
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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.

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.




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

T By L e
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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

'.'ﬁp.-l!LiI -'-"hl'ld"g.r"a 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”).

CSIS Annual Report 2023
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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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About CSIS

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.

- amy -

i | 12 75HE (HE)

Fp— sl i »
- F— — -
i
.
llII.- - TR L TR R =
Eir F ek ei
=
i T CTIEY ad
! Y e | e
r " & T
:"h "’-___ mmin e
Iy 4 " LR
.
et e il
e - 5 "
. i .
- Lot L
BB .
LLLLEY

CSIS Annual Report 2023 22



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 (%)

139 97 (4) 70 The numbers in parentheses indicate the number of
international collaborations.

Detail of research proposals

New Continued Total

97 (4) 120 (12) 217 (16) *The numbers in parent.heses indicate the number of
international collaborations.

Achievements in joint research projects

Field Article International conference = Domestic conference etc. Books
Environment & 4 4 14
Earth science
Computation &
Mathematics 2 3
Engineering 21 13 73 1
Humanity and
Social science 8 5 33 1
Physics 1
Total 33 24 124 2

| Organized and Co-organized Symposium

For researchers

Symposium / lecture Seminar / study group / workshop Total
Number of symposia Number of e G e Number of Number of Number of
and lectures articipants study groups and articipants symposia, etc articipants
p p workshops p p ymposia, etc. p p
4 431 12 327 16 758
For non-researchers
Symposium / lecture Seminar / study group / workshop Total
Number of symposia Number of AUl 2P G EEMIETE, Number of Number of Number of
and lectures participants S 7 G ENC participants symposia, etc participants
workshops S
4 721 21 907 25 1,628
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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 3 International Institute of Technology, Thammasat University; Faculty of Engineering,
Chiang Mai University
United Kingdom ° 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
The United Nations University Operating Unit on Policy-Driven Electronic
Portugal 1
Governance
Total 26

| Participation in International Research Projects

Partner country Nggjté%';:f 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)
United States 1 Georgia Institute of Technology
Carnegie Mellon University, University of Melbourne, University of Oulu, Keio University,
With multiple Emory University, Dartmouth University, Georgia Institute of Technology, Aalto University,
countries (Finland, 1 University of Texas, Cornell University, University of Pittsburgh Medical Center, University
United States, United of California at Los Angeles (UCLA), The University of Michigan, University of Washington,
Kingdom, Australia) The Pennsylvania State University, Norwegian University of Science and Technology,
Stevens Institute of Technology
Total 11
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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

OGUCHI Takashi CSIS Professor
TAKAHASHI Takaaki CSIS Professor

YAMADA lkuho CSIS Professor

SONG Xuan CsIs Associate Professor
KURISU Daisuke CSIS Associate Professor
SHIBUYA Yuya CSIS Associate Professor
OTSU Yuki CSIS Lecturer
NISHIYAMA Yuuki CsIS Lecturer

OGAWA Yoshiki CSIS Lecturer

JIANG Renhe CSIS Lecturer

UMEZAKI Masahiro Graduate School of Medicine Professor
HASHIZUME Masahiro Graduate School of Medicine Professor

HIGASHI Takahiro Graduate School of Medicine Professor

INADA Haruhiko Graduate School of Medicine

Associate 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
NISHINARI Katsuhiro Graduate School of Engineering Professor
KOIZUMI Hideki Graduate School of Engineering Professor

TAKAMI Kiyoshi

Graduate School of Engineering

Associate Professor
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Name

Affiliate

Position

HINO Kimihiro

Graduate School of Engineering

Associate Professor

KARASAWA Kaori

Graduate School of Humanities and Sociology

Professor

OHMUKAI [kki

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

ASANO Yuko

Graduate School of Agricultural and Life Sciences

Lecturer

HIRAFUJI Masayuki

Graduate School of Agricultural and Life Sciences

Project Professor

GUO Wei

Graduate School of Agricultural and Life Sciences

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 Tetsuiji 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

Associate Professor

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 Professor
SUZUMURA Toyotaro Graduate School of Information Science and Technology Professor

ITO Masaki Graduate School of Information Science and Technology Associate Professor

YAMAGUCHI SHIGETOMI Rie

Graduate School of Information Science and Technology

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

ITOH Eri Research Center for Advanced Science and Technology Professor

UEDA Hiroki Research Center for Advanced Science and Technology Project Lecturer
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Collaborative Research Organization for the DSS

Name Affiliate Position
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

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

e 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.

Annual Report 2023
Center for Spatial Information Science, The University of Tokyo

Published in March 2025
Edited by Center for Spatial Information Science, The University of Tokyo



