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A Conceptual Design on Training Simulator of the Special Railway
Vehicle for Multiple Tie Tamper
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Abstract Special railway vehicles for track maintenance are equipped with a tamping device that adjusts various track
trajectories to reduce the vibration of rolling stock and improve ride quality during trains passing over a track. The
development of a simulator that can confirm the error of the actual tamping work is important for reducing human
error in the linearization of the track misalignment. In this study, to improve the reality and training effect of
conventional 2D simulator, 3D simulator modeling was implemented for tamping work of special railway vehicles in
virtual space. The problem of buffering during high screen quality of tamping work was solved using the Unwrap
UVW mapping technique of a low polygon extracted from high quality polygon modeling. The human error in the
training of the tamping work was detected by the principle of circle and square collision when the tamping tyne and
the sleeper collided. In addition, vibration of the driving chair was generated at the same time as the collision, and
the number of the sleeper strikes is displayed on the simulator exercise screen. Owing to the scattering of railway
ballast protruding from the sleepers, which had a serious effect on the safety of the vehicle, the gravel bouncing effect
of the tamping unit was applied.
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Fig. 1. Damage of track facilities due to scattering of
railway ballast on the sleepers
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Fig. 2. Special railway vehicle for multiple tie tamper
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Fig. 5. European MTT driving simulator
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(b) Sleeper hitting due to human error
Fig. 12. New simulator of tamping system for MTT
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Table 1. Comparison of existing type and 3D new type
work-images

Section existing type new-type(3D)
Tool - 3DMAX, Photoshop
Program Delphi C#
Engine - UNITY3D
GL
Eas [gpelrilcati]on to [DirectX]
Rendering otheyr (])JSP ot onl Fast process with optimized
L Y | hardware of PC to DirectX
window OS
Application ti
Apply location . PP ?ca ton time .
S . . . information from Logic
Animation | information from Logic N .
box's location data to speed
box . .
information
Modeli
[geomefry .0 © mg] [Polygon Modeling]
Producing with basic N . .
. . Producing directly with
. modeling data like
Modeling . face, edge, vertex.
cylinder, ball and box. .
. Possible to make the same
Difficult to make the .
. with real model.
same with real model.
Render To Produce maps to‘ match in
- modeled data’s face
Texture .
respectively
[UVW Mapping]
Mapping according to
modeled data’s Polygon
Mapping - [Unwrap UVW]
Mapping according to
modeled data’s face
respectively
Crash - Oriented Bounding Box
Apply a natural animation
Effect - effect to tamping work,

where gravel moves up.
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