— il & 2505 BL A M R IR S5 I B SE oK T — 4
U AR YAREA

B
FEEREROBIRAE), 175 731 215000
DOI: 10.61369/SSSD.2026040018

i E . BEFFHEETREM=HESIRERREHTESER, HRIRKEIFEENSEREZNRI. FRETEENRS
FRHIEESUERKEERG EEHTRRNAR THTERYIES . WRE—NAFAHEISHEE, AERH—FE
SZRRAMERSNESIRKEERAE, BRERFNKFMABESHERFNESSRYLGEERDAZERIX,
BESIMMHBEMEYIEE @SRRI AR KIS BRER, SLTRERRA, HEERESRMENRE,
EFRATKEARESIREXGERY, ARFFERH =L RCRHATRAREE,

X 8 | : KEER; RRME; Z#Al; BFFERT

A Realistic Three-Dimensional Rendering Method for Water Surfaces that
Integrates Multiple Source Tile Map Services
Jiang Rugiao
Yuance Information Technology Co., Ltd., Suzhou, Jiangsu 215000
Abstract : Digital twin cities demand higher realism in 3D visualization, especially for dynamic water surfaces.
Traditional mesh—based methods using pre—defined normal textures often lead to repetitive waves,
limited visual variation, and high memory usage in large urban scenes. This paper proposes a
lightweight water rendering approach integrating vector and raster tile services. Precise water
boundaries from vector tiles and real wave textures from imagery tiles are combined, while time—
based perturbations and physically based shading achieve natural dynamic effects. Experiments show
improved visual realism and spatial diversity with stable real-time performance, supporting scalable
water visualization for digital twin city applications.
Keywords : water surface rendering; tile map; 3D visualization; digital twin city
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