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Goal

The modeling of Michigan football stadium has been done to provide a realistic environment for VT(Virtual Training) project in CAVE. The modeling includes field, stadium, and background.

Field

The ‘field’ means the actual football ground with all the lines, tic-marks and goalposts. It was modeled by AutoCAD 2000 according to the dimension which is specified in the rulebook. The rule book was provided by Phil Bromley(pbromley@umich.edu) who is a video coordinator of Michigan football team. This CAD file should be converted to an inventor format to be used in CAVE.

The process of making the inventor file is as follows,

**.dwg => **.dxf (should be AutoCAD 12) => **.iv (inventor format for SGI m/c)

example of converting from **.dxf to **.iv,

current dir> DxfToIv **.dxf **.iv

Displaying the field in CAVE

Displaying the field in CAVE required many modifications to the original CAD file. First of all, many textures have been used to represent the field to avoid any flickering. There were mainly two causes for the flickering, one is from the having thin lines such as yard lines, and tic-marks the other one is from the z-buffer problem by having more that one object in one plane. The field is therefore composed of several textures.

When one texture was used to represent the total field, lines and numbers were blurred because the field covers very large area (360 ft * 160 ft) and the texture size was about the size of a computer screen. To resolve this problem, several textures with different level of resolutions were used. The field has two layers of textures. First layer has base of the field (colored in green) with lines and tic-marks. This layer was created by merging 4 textures and the size of each texture is about the size of a computer screen (1600*2400 pixels).

Higher resolution textures were avoided due to memory problems. Another layer has numbers, arrow mark (triangle by each number), and logos (‘M’ at the center of the field and ‘MICHIGAN’ at each end-zone). Each of them is about the size of a computer screen. As a result, in the CAVE, we can notice that numbers, arrows and logos are looking sharper than the lines and tic-marks. This second layer is floating 1cm above the first layer because it will have z-buffer problem if they exist in a same plane. 

Stadium

The stadium includes stand, press-box, two score boards, tunnel, and walls around the field. The original stadium was modeled by Facilities Planning & Design (http://www.fpd.bf.umich.edu/fpd3d/fpd3d.html) of UofM using Microstation. The contact person is Bob Latsko (rlatsko@umich.edu, 764-3414). The stadium model has very detail representation of the new stadium, but it does not include the tunnel and drawing of the field. The Microstation file was converted to DXF format, and the size of DXF was over 90Mb. The DXF format was reduced to 9Mb.

Press-box

Following modifications have been done on the original press-box model.

· One face of the press-box was removed to give the image of a glass window.

· Supporting pillars were modeled.

· Inclined floor was modeled.

Wall

Picture of the wall in the Michigan stadium was taken using a digital camera and converted to RGB format to be used in an inventor file. The texture file was mirrored to give a smooth connection between textures.

Background

Background includes the sky, the earth and a blimp. A sphere was used to represent the sky and the earth where northern hemi-sphere is the sky and southern hemi-sphere is the sky. This background file was received from Lars Schumann(larsi@umich.edu, 763-7798) and modified(mostly scaling, translation and rotation) to be used for the stadium.
Files

The following inventor files and texture files are currently at SGI machines in VRL under jyparkys/old_stadium/Cave/models/stadium. Every file in this directory is necessary to have a complete stadium model. As listed below many inventor files were used to facilitate any corrections individually.
Inventor files

demo.iv
:
Main program which executes all the files below.

stadium_UofM_new_tunnel_low.iv
:
Includes press-box, two score boards, and tunnel.

stadium_wall_reduced.iv
:
Represents the wall around the field.

stadium_crowd.iv
:
Represents the crowd on the stand. The stairs in the stand are removed to reduce the size of the file.

stadium_UofM_window.iv
:
Represents the entrance of the people in the stand.
background_scale.iv
:
Includes the sky and the earth. 

blimp3.iv
:
Includes the bimp which has ‘VRL’ logo on it.

field_4texture_no_num.iv
:
Four screen size textures were merged into one by Photoshop. This file show base of the field (colored in green), lines and tic-marks.

logo.iv
:
Represents the logo (‘M’ and ‘MICHIGAN’) on the field.

numbers.iv
:
Includes the numbers on the field.

score.iv
:
Represents two score board in the stadium.

Texture files

arrow.RGB
:
Texture of arrow placing by numbers in the field.

background-sphere.rgb
:
Texture of sky and earth. 

crowd_new3.rgb
:
Texture of crowd. This file was scanned from UofM stadium photo which was in a magazine.

m_logo.rgb
:
Texture of ‘M’. This was created by AutoCAD.

michigan_logo.rgb
:
Texture of ‘MICHIGAN’. This was created by AutoCAD.

number_0.RGB
:
Texture of ‘0’. 

number_1.RGB
:
Texture of ‘1’.

number_2.RGB
:
Texture of ‘2’.

number_3.RGB
:
Texture of ‘3’.

number_4.RGB
:
Texture of ‘4’.

number_5.RGB
:
Texture of ‘5’.

score_hail_small.rgb
:
Texture of score board which is on the right hand side when looking from the press box. This texture was taken by a digital camera from the Michigan stadium.

score_national.rgb
:
Texture of score board which is on the left hand side when looking from the press box. This texture was taken by a digital camera from the Michigan stadium.

vrl.rgb
:
‘VRL’ texture on the blimp.

wall_brick.rgb
:
Texture of wall around the field. This texture was taken by a digital camera from the Michigan stadium.

Supplementary files and directories

Stadium_UofM_r12.dxf
:
Modeling of Michigan Stadium modeled by Facilities Planning & Design. This is over 93Mb. Current directory for this file is jyparkys/stadium.

jyparkys/zip
:
This directory has Michigan Stadium model with different formats, such as 3DS, DWG, DXF, MAX, IGES, DGN(Microstation format). Also, there are some AVI files related to human animation. These files were received from Bob Latsko (rlatsko@umich.edu, 764-3414) of Facilities Planning & Design.

