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[bookmark: _Toc498243632]ABSTRACT
CityGML is an open and international standardized data format for 3D urban models, which describes the conceptual structure of geographic objects in XML format. One of the features of CityGML is seamless scale representation to manage, small-scale and large-scale map data simultaneously, based on the concept of Level of Detail for 3D objects. However, in the urban river space, discussion on geographic object modeling has been insufficient to represent 3D maps for navigation of autonomous boats. In addition, the current version of PLATEAU does not provide high-definition 3D map data of rivers because many technical issues such as occlusion exist to be observed by aerial photogrammetry, mobile mapping system surveying, and terrestrial laser scanning. To promote more effective utilization of urban rivers, we focus on autonomous boat navigation technology. To achieve autonomous boat navigation technology, precise GNSS/non-GNSS seamless positioning techniques, autonomous control technology, and 3D maps should be prepared. In this study, we developed a method for 3D modeling and attribute assignment of geographic features in urban river space by point cloud acquisition from water-borne MMS. Moreover, we discussed a description of 3D models based on CityGML, for autonomous boats in urban rivers. The 3D model and maps generated by our proposed method can contribute to autonomous boats and the management of infrastructure around rivers.
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