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Research paper

Integration of Geographic Information
with 3D Visualization Technologies

for Dynamic Simulations of Forest Trail Landscapes

Dar-Hsiung Wang,”  Han-Ching Hsieh,"”  Yu-Jen Chiang,”
Pai-Han Yang,” Tsai-Huei Chen,” Chin-Shien Wu’

[ Summary ]

In landscape planning, simulation of the landscape is a powerful tool for public understanding.

In the simulation, the reality of the simulated image is very important and recent progress in com-
puter graphics enables very precise simulation of landscapes. A walk-through simulation is a new
technique for accurately analyzing landscape resources and assessing visual impacts of proposed
plans. In this study, we integrated GIS and 3D animation techniques to develop an animation system
to show the landscape visualization of 5 types of forest trail in the Lienhuachi Research Center,
Taiwan Forestry Research Institute. Digital terrain models in the research area were built using
Lidar image. 3D object models were simulated using SketchUp 3D software, and delicate 3D plant
models were constructed through Xfrog plant models. Then, simulated information was displayed
in the LandSim3D platform for walk-through images of forest trails. Moreover, scenario designs
on improvements to trail scenery for 2 forest trails selected were also animated. Results show that
the great applicability of the animation system can provide an efficient way to communicate with
the public about scenario designs of forest trail planning. It is expected that the 3D animation tech-
nique developed in this study can be used in forest trail management in forest recreation areas.
Key words: geospatial information, 3D animation, forest trail, forest landscape planning.
Wang DH, Hsieh HC, Chiang YJ, Yang PH, Chen TH, Wu CS. 2017. Integration of Geographic

Information with 3D vissualization technologies for dynamic simulations of forest trail

landscapes in Taiwan. Taiwan J For Sci 32(1):15-30.
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Fig. 1. Spatial distribution map of 5 types of forest roads in the Lienhuachi Research Center.
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Fig. 2. Flowchart of building the forest trail landscape visualization system.
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Fig. 3. Diagram of building a delicate tree 3D model using Xforg software.
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Fig. 5. Hierarchical structure of Xfrog in building a 3D tree model.
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Fig. 8. Comparison of photos and models made by SketchUp.
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Fig. 10. Simulation results of a realistic image of the Calocedrus formosana forest trail.
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Fig. 11. Simulation results of realistic images of 4 forest roads.
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Fig. 12. Simulation of scenario designs for the Calocedrus formosana forest trail (left) and

Camellia oleifera forest trail (right).
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Fig. 13. Homepage design for the forest trail animation website of the Taiwan Forestry

Research Institute.
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