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Foreword

Ray Bentley of Bentley Systems, Inc.

Great visualization happens when you combine inspiration with good
tools and the knowledge to use those tools. You bring inspiration to your
work every day, and MicroStation has all the tools necessary to generate
excellent 3D renderings of your designs — renderings that help you com-
municate intent, describe impact and demonstrate advantages.

The release of “Rendering with MicroStation” brings the required
knowledge right to your fingertips. Authored by Jerry Flynn, the world’s
leading MicroStation visualization expert and evangelist, this book is a
product of the years that Jerry has spent practicing great visualization
and sharing his knowledge with MicroStation users around the world.

I first met Jerry Flynn in the late 1980s. Back then the visualization tools
in MicroStation were very primitive, but Jerry was already creating in-
spired, compelling renderings. Since then, Jerry has remained a vision-
ary for visualization in MicroStation and has helped guide the evolution
of its rendering tools. And over the years, he’s helped hundreds of firms
and thousands of AEC professionals bring their designs to color and life
from within the design program.

In truth, visualization was formerly an expensive, specialized, and often
outsourced portion of the design flow. Companies sometimes would
spend six figures acquiring the talent and tools to make renderings from
MicroStation files. Today, visualization is in the mainstream and a com-
mon part of the design team’s work. No longer the stuff of Hollywood
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movie magic and high-end gaming elite, excellent visualization in AEC
is within reach of every MicroStation user today. This book just further
proves it.

I am grateful for Jerry’s enthusiasm and expertise, and with the guidance
this book provides, I know you will be too.

Brian Parker of Cooper Carry, Architects
“AT LAST Jerry Flynn’s vast rendering knowledge has been put to paper!

This book is a MUST HAVE for anyone, at any skill level, who is render-
ing and visualizing in MicroStation. Beginners will be led step by step
through basic rendering techniques and onward to advanced visualiza-
tion procedures... Pros will love having the book on the shelf as a refer-
ence and reminder guide for all those steps and settings we often forget.
THANKS Jerry, and Bentley, for creating a training/reference book for
the 3D masses!”



| Lt
| =
5
= il
=] = [
- m |
[TE——— L]
2
8  §

Contents

Chapter 1: Introductionto3D Space ............cceeueeened

Opening MicroStation........... ... .ol 1
BDSpace. ..o 1
The 3D Design Cube . ......oouiiiiii i 2
Standard 3D Views........ ...t 3

View Rotation .......... ..o i 5
Rotating a View with Dynamics.......... ..., 8
Rotatinga Viewby 3 Points ......... ..ot 10
Rotating Relative to a View or Drawing ........................ 13

View Volume. ... ... 13

View Control Tool Box ....... ..ot 15
Display Depth and Active Depth . ........ ...t 15
Clip Volume and ClipMask . . ........ooiviiiiiiiii i, 18
DiISPlaysets . . ..ottt e 22

Rendering Tools tool Dox ....... ..o 24

Review QUEStIONS . ..o vttt e i e e e 25

Chapter SUMMATY. . ... oottt e 25

Chapter 2: Camera Setups and Navigation ................ 27

View Cameras . .....oviiii i 27
Perspectiveina View ........ ... i i i 28
The Change View Perspective Tool . ..............ccoovii.... 28
Camera Settings TOOL. .. ... ..ot 31
The Define Camera Tool............ .. .. .. ..o it 36
Camera View Projections .............. ... ...l 37
Working with the Define Camera Tool......................... 42

v



| Contents |

Camera ACtiONS. ...ttt 49
Controlling Movement with the Pointer........................ 50
Additional Define Camera Tool Settings ....................... 51
Precision Settings ........... ... o i i 52
Pan ... 53
PanHorizontal ....... ... ... . . i 57
Pan Vertical ........ .. 59
Roll Camera.........oinuiii e 61
Dolly/Elevate . . .......oouii e 63
DOIly .« e 65
LensFocal Length.. ... i 67
Lens ViewAngle ... 70
Pan/Dolly. ... ... 71

Navigate Camera. .. ......uuiiiiiiiiii i 74
Navigate Camera Advanced Mode. ..................cooiiae.. 78

Review QUEStIONS . ..ottt it et e 81

Chapter SUMMArY. . . ..o .ttt e 82

Chapter 3: Rendering Options and Settings ...............83

Gamma Correction for Photorealistic Rendering . ................... 83
Wiremesh, Hidden Line, and Filled Hidden Line . ................... 84
Constant, Smooth,and Phong . ........... ... ... ... il 86
Photorealistic Ray Tracing ............ovuiiiiiiiiiininnn.. 89
Render and Ray Trace Settings............cocoveiiiiiiiann.... 91
Photorealistic Rendering Workflow ............... ... ... ... 91
Stereo Renderings. . .......o.oueiuiinini i 99
Rendering Settings . .......ouuitiin i 99
Miscellaneous Settings . . . ......vvveteni e, 100
Distance Cueing Settings.............. ..., 112
View Attributes. . ........ ... 114
Rendering View Attributes . ..........coiiiiiiiiiiiiii . 115
Working with Fog and Depth Cueing............ ...t 117
Controlling Fog and Depth Cueing .. ...t 117
Ray Tracing Dialog BoX.......cc.ovviiiiiiii i 122
Real World Lighting. .. ... 125
Antialiasing Settings. . ..........iit i 126
Advanced Rendering Settings. ...........coooiiiiiii ... 129
Adjusting Ray Trace settings. . ........c..ccovreinnininennne.n.. 131
Environment Mapping ......... ... 133
Fresnel Effects.......... ... . i i 137
Render AL ODbjects . ... o.vvnt i e 138
Rendering Setup dialogbox .............. .o i 139
Review QUeStiONS . ..ottt e e e e 143

Chapter SUMMArY. .. ...ttt e 144



| Contents | vii

Chapter 4: Global and Source Lighting .................. 144

Global Lighting . ... ..ot e 145
Global Lighting Types .........uvuutiiiiiiii i, 146
Add Sky Light to All Solar and Distant Lights .................. 157
Approximate Ground Reflection for Sky Light ................. 159

Light Ringand Solar Cluster. ...........cooiiiiiiiiinenn.., 161

Source Lighting . ... ..ottt e 163

Define Light Tool .. ... ..ot e 165
Light Source TYPes .. ..o vutintii i 168

Predefined Light Sources. . ........coouiiiini i 171
Creating Predefined Light Sources............... ... ..., 171

Placing Lights .. ......oiuii e 172
Creating a Sky Opening. .. ......ovuitiiiiininennennn. 174
Placing Point Lights . .......... ... o i 177
Placing Spot Lights . . ....... ... i 180
Creating Area Lights. ........... ... i 185
Attenuation .......... .. 187

Review QUEStIONS . ..o vttt e et e e 190

Chapter SUMMArY. . . ..ottt 190

Chapter 5: Introduction to Materials .................... 191

MicroStation’s Color Table............ ... ...t 192
Assigning Materials . ...t 194
Attaching Materials . ...... ... i 197
Modifying Materials Using Query ............cooiiiininnn... 198
Removing Assigned or Attached Materials. ........................ 199
Working with Solids. ... 202
Render Ready Cells. ..ot 204
Review QUeStiONS . ..o vttt et e e e e 209
Chapter SUMMArY. . . ..ottt 209

Chapter 6: Defining and Applying Materials ............. 211

The Material Editor ............. ... ... o i 211
Assigning Materials by Level and Color ....................... 213
Removing Material Assignments ...................coova... 216
Materials attached as attributes................ ... ... ... oL 217
Creating New Materials . . ..., 221
Pattern Mapping Modes ..., 225
Preview Material . ......... ... .. . o 225

Material Editor Advanced Mode ................................. 227
The Advanced Options ..........co.eiiiiiiiniininen.. 228

Creating Photorealistic Materials. ............ ... ... 229
Working from Existing Materials. ....................c..o.... 230

Using Transparent Background . ......... ... ... ... ... ..., 233



viii | Contents |

Creating More Materials ............ .. ... ..ot 235
Blending Texture with Base Color............................ 240
Using Bump Mapping ... 241
Applying Materials. ... 244
Dynamic Map Adjust. ... 251
Renderingthe Scene........ ... ... ... .. i 253
Review QUeStions . .....oiiiiie it i i e 254
Chapter Summary. ..........o ittt e 254

Chapter 7: Advanced Materials ..........................255

Procedural Textures...........c..ooiiiiiiiiiiiiiii .. 255
Working with Procedural Textures ........................... 256
Gradient Maps. . .. ..ottt e 265
Using ArchVision RPCfiles ........... ... .. ..ot 271
ArchVision Content Manager ...............ccoovvineenne.n.. 271
The RPCTo0lBOX .. ovvvini i 271
Placing RPCs ... ..ottt 272
Editing RPCs ... ...t e 277
Review QUeStions . . ... vviii ittt i i et i 278
Chapter Summary. . .........o it e 279

Chapter 8: Facet Smoothing and Elevation Draping .......281

Surface Normals .. ... ..o 281
Facet Smoothing.......... ... .. i i 283
Elevation Draping. ............oiiiiiiiiii i 286
Review QUeStions . . ...ovv ittt i i e e e, 289
Chapter Summary. ..........oittii i e 289

Chapter 9: Exterior Rendering ...........ccoevvvvnnee...291

Daytime Lighting Setup............ ... i 291
Using Sky Light......... .o 294
Using Light Ring and Solar Cluster .. ......................... 296

Adding Background Images . ........... ... ... . i 298

Applying Fogto Add Realism........... ... ... ... 300

Defining and Using Sky Cylinders.................... ... ... . ... 302

Adding Sky background with Environment Mapping ............... 306
Visible Environment Maps .. ........covviiiiiinennean. 307

Nighttime or Dusk-to-Dawn Rendering........................... 311
Sunset Rendering Setup............ ... 311
Dusk or twilight rendering ............. ... ... ... ... . 312
Nighttime Rendering Setup........... ... .. ..ot 315
Nighttime Particle Traced Rendering ......................... 317

Review QUeStions . ..... ittt i et i 320

Chapter Summary. ..........ooiiii e 320



| Contents | iX

Chapter 10: Interior Spaces and Global lllumination ...... 321

Radiosity. . o .vee et e 321
Radiosity and Lighting. . ........ ...t 322
How radiosity solutions are generated ........................ 323
Sky Openings and Radiosity . ......... ...t 326
Refining Radiosity Settings . ............cooiiininn... 330

Particle Tracing. ... ..oovuttntt et 335
Particle Tracing Compared............coviiiiiineinnnnnn.. 335

How Particle Tracing works . ..........oiiiiiiii i 341
The Particle Shooting Phase . ......... ...t 341
Display Phase. ... ...oouiii i 342
Disk Space Requirements for Particle Tracing.................. 342
Meshing Settings. .......ooueeini i 343
Saving Particle Traced Solutions ..................ocoiein... 345

TES LAGRHING . . .o oo e e e e e e 349
Lighting Considerations for Photorealism ..................... 349
Lighting Solution Considerations. .............c..covueeneen... 352

Review QUeStiONS . ..o vii et it e 354

Chapter SUMMArY. . . ..ottt 354

Chapter 11: Photomatching ..................0vevee... 355

Match Design Geometry to a Raster Reference ..................... 355
Making Adjustments with the Photomatch Tool.................... 359
Displaying the Proposed Geometry.............c.cooiiiiino... 362
Photomatch Using a Civil Engineering Example.................... 364

Final Photomatch Render .............. ... . .. ... ... 368
Review QUEStIONS . ..o vttt e it e e e 370
Chapter SUMMArY. . . ..ottt 370

Chapter 12: GeneratingOutput ............cccvvvvnne... 371

Saving Imagesto Disk ......... ... 371
Banded Rendering ............oouuiiiiiiiiiiiiii . 373
Creating a Rendered Image Using the Banded Method . ......... 374
Using Multiple Computers to Compute a Single Image.......... 375
Creating Panoramas........... ... .. ... . o o i il 377
Viewing the Panorama........... ..o, 381
Image ObjJects .. ..ottt e 382
Creating an Image Object Panorama.......................... 383
Saving Multiple Images . ..........coiiiiiiiii 385
3D Contentin PDF Files ........... ...t 389
Adding 3D Content from Design Models. ..................... 390
Interacting with 3D Content in Adobe Reader ................. 392
3D Content Tool Bar in Adobe Reader 7.0..................... 394

Items Added to the Right-Click Menu ........................ 396



| Contents |

Review QUeStions . .....viiite ittt ittt 397
Chapter Summary. ..ottt e 397

Appendix: Rendering Glossary .............ce00v0eeee...399

1 T 1= (4}



Exercises

1-1:
1-2:
1-3:
1-4:
1-5:
1-6:
1-7:

1-8:
1-9:

1-10:
1-11:
1-12:
1-13:
1-14:
1-15:
1-16:
1-17:

2-1:
2-2:
2-3:

2-5:
2-6:
2-7:
2-8:

3 -
- . =
. : ] i Ii': E
H‘ A =
= THEITT A
Z , o [REREQ[EESS
Review view orientations .............. ... ..o, 3
Rotate the Front view ........ .. .. i 5
Center the active depth before rotating the view 6. ...................
Use the Rotate View tool’s graphics ............... ...t 6
Rotate views to standard view orientations ........................ 8
Dynamic rotationoptions ............. ... .o oo 8
Rotate View 1 to align a plane in the design with view
oY plane . . oo e 10
Rotate a view -90° about the x-axis ............... ... .. ... .... 12
Rotate a view -90° about the y-axis ............... ... .. ... .... 12
Change display depth in the Front view .......................... 16
Change display depth in the Top view ............ ... .. ... .... 17
Applyaclipvolume ......... ... 18
Moveaclipvolume ....... ... i 19
Clearaclipvolume ........ ... .. 20
Work with clip volumes and clipmasks .......................... 21
Use displaysets . ..........ooiuiiiiiiii i 23
Select a different displayset .......... ... ... . it 23
Dynamically setting perspective foraview ....................... 28
Set perspective with Dynamic Display disabled ................... 29
Toggle perspective display in two views ................... ... .... 30
Setupacameraview ...........oeeiiiiiiiiiiiieeeeania, 31
Set up a camera view using 3D data points ....................... 33
Activate a view for Define Camera ................coooieiuinn.n. 36
Change the view projection of the cameraview ................... 37
Change projectionto parallel ............ ... ... ... ... ... .... 38

Xi



Xii

| Exercises |

2-9:

2-10:
2-11:
2-12:
2-13:
2-14:
2-15:
2-16:
2-17:
2-18:
2-19:
2-20:
2-21:
2-22:
2-23:
2-24:
2-25:
2-26:

2-27:
2-28:
2-29:
2-30:
2-31:
2-32:

3-1:
3-2:
3-3:
3-4:
3-5:
3-6:
3-7:
3-8:
3-9:

3-10:
3-11:
3-12:
3-13:
3-14:
3-15:
3-16:
3-17:
3-18:
3-19:
3-20:

Set up a camera view with the Define Camera tool ................ 43
Interactively modify the eye point of a viewcone .................. 45
Locate the eye point or target with precision inputs ................ 47
Move theviewcone .......... ... .. il 48
Select another view to be the cameraview ........................ 49
Pan the camera relative to the target ............. ... ... ........ 53
Precisely panthecamera ............ .. ... ... oL 55
Rotate the camera in 5° increments about the target ............... 56
Pan the camera horizontally relative to the target .................. 57
Pan the camera vertically relative to the target .................... 59
Rollthe camera .......... ... 61
Roll the camerain 5% steps . ......ovvvitenniiniii e, 62
Dolly/elevate the camera .............. ..., 63
Dolly/elevate the camera in 10 unit steps ......................... 65
Dolly the camera .........c..oiiutiiiiiii i, 65
Dolly the camerain 10 unit steps...........ccovueiniininennnen... 67
Change the lens focal length of the cameraview ................... 68
Change the lens focal length by varying the eye-to-target distance

IN100unitSteps ... ..ot 69
Change the lens view angle of the cameraview .................... 70
Change the lens view angle in 10°steps ............ccooevineon... 71
Use the Pan/Dolly setting ............. ... ... ... 72
Pan/dolly the camera in steps of 10 units distance or 5° rotation ... .. 73
Use Navigate Camera............ooiiiiniiiiiiiiniiiiiiinne... 76
Navigate the camera using themouse . ............ ... ... ....... 78
Compare the line renderingmodes . ...............cooiiin.., 85
Compare the basic shadingmodes ........................ ..., 87
Useraytracing ......... ..o 92
Add environment maps . . ... ..ovttiit e 93
Additional rendering options .. ...t 95
Render the element having a bump map material . ................. 96
Control the number of reflections ............................... 97
Turn on Visible Environment ............... ... ... ..ol 98
Stereo 3D ... 99
Effect of stroke tolerance on rendering .......................... 100
Stroke Tolerance and view dependency ......................... 101
Use antialiasing . .. ....oouutittin i 104
Phong Shadow settings ............coeiiiiiiiiiineennen.. 107
Phong Shadow Tolerance ..............ccoeiiiiiiiinneennnnn.. 108
Use Multilevel Texture Interpolation ........................... 110
Render with distance cueing ........... ... ..ol 113
Control fog ..o 117
Perform more adjustments to distance cueing ................... 119
Depthcueing . .......ovuuiiniii e 121

Adjust basic settings for ray tracing . . . ... i 131



| Rendering with MicroStation | xiii

3-21:
3-22:
3-23:
3-24:
3-25:
3-26:
3-27:
4-1:
4-2:
4-3:
4-4:
4-5:
4-6:
4-7:
4-8:
4-9:
4-10:
4-11:
4-12:
4-13:
4-14:
4-15:
4-16:
4-17:
4-18:
4-19:
4-20:
4-21:
5-1:
5-2:
5-3:
5-4:
5-5:
5-6:
5-7:
5-8:
5-9:
5-10:
5-11:
6-1:
6-2:
6-3:
6-4:
6-5:
6-6:

Enable shadows, transparency, and reflection .................... 132
Increase the Transparency setting . ................cooevni.a... 133
Set up environment maps formodel ........... ... ... L 134
Turn on Visible Environment ............ ... .. ... ... ... ..., 136
Fresneleffects ......... ... .. i 137
Render Al Objects . ....ovviuiii e 138
Create a Rendering Settings Setup .............. ... ... ... ... 141
Review the effect of global lighting ............................. 146
Adjust ambient light settings .............. .. ... ... ... ... 147
Change material definitions by switching palettes ................ 149
View the effect of ambient lighting on materials .................. 150
Adjust the Flashbulb settings ..., 151
Ray trace the current solution with Flashbulb lighting . ............ 152
Enable and configure solar lighting . ............ ... ... ... .... 155
Turn on Solar Shadows ............. .. .. ..o it 156
Render with solar lighting and shadows ......................... 159
Add sky light to reduce starkness of Solar shadows ............... 160
Use Light RING . ..ooutintti e 162
Place a Distant Sourcelight ......... ... ... ... i 172
Add sky light to the distant light source ......................... 174
Create a Sky Opening ..........couevuiiiiiiiieinieeneneenn. 174
Place Point Lights . .. ..ottt 177
Reduce the intensity of the Distant light ... ................... ... 179
Place spotlights ... ... ..o 180
Edit already placed lights ........... ... ..o i, 184
Createarealights ....... ... ... .. .. i i i 186
Attenuation of source lights .......... ... ... il 187
Turn on attenuation for each light source ........................ 189
Render with MicroStation’s colortable .......................... 192
Attach a different color table .............. ... ... ..ol 193
Assign materials based on leveland color ....................... 194
Effect on material of changing element color .................... 196
Attach material to one of the columns .......................... 197
Change the level/color of the right column ...................... 198
Use Query Material to check materials and assignments ........... 199
Remove material . ......... ... ... ... . i 200
Attach materialstosolids .............. ... ... ... .ol 202
Attach materials to faces of a SmartSolid ........................ 203
Userenderreadycells ......... ..o, 205
Tour the MicroStation Material Editor .......................... 212
Assign materials by level and color ............. ... ... .. . 214
Remove a single material assignment ........................... 216
Remove multiple material assignments ......................... 217
Check for missing materials ............. ... i, 218
Create a new palette and add/load an existing palette ............. 219



Xiv

| Exercises |

6-7:

6-8:

6-9:

6-10:
6-11:
6-12:
6-13:
6-14:
6-15:
6-16:
6-17:
6-18:
6-19:
6-20:
6-21:
6-22:
6-23:
6-24:
6-25:
6-26:
6-27:
6-28:
6-29:
6-30:
6-31:
6-32:
6-33:
6-34:
6-35:
6-36:
6-37:
6-38:
6-39:
6-40:
7-1:

7-2:

7-3:

7-4:

7-5:

7-6:

7-7:

7-8:

7-9:

7-10:
7-11:

Copy the required materials to the new palette ................... 220
Unload the original material palette ............................ 221
Rename the default material . ....... ... ... ... .. ... ... ... 222
Adjust the new material’s properties ................. ... ... ... 222
Add a pattern map to the material definition .................... 223
Preview the floor material . .......... ... .. ... ... . L 226
Assign the floor material ............ ... .. .. oL 226
Explore the Material Editor’s Advanced Mode ................... 227
Create the ceiling material .......... ... ... .. ... ... .. ... 230
Create a second ceiling material ............... ... ... ... ... 232
Create main wall material ................ ... ... ... ... ... 232
Create stair railing material ........... ... ... .. ... L. 234
Create pendant lamp finish material ............ ... ... ... ... 235
Create the stair material .................. ... ... ... .. ... 236
Create the pendant lamp bowl material ......................... 237
Create rug material ........... .. i 238
Create window sill material ....................... .. .. ..., 238
Create window pane material ............ ... ... ... 239
Create window frame material ...................... ... ... ... 239
Create trim material ............ ... ... . .. .. il 240
Create the base for the stair top rail material ..................... 240
Edit material main wall to includeabumpmap .................. 242
Create second material forwalls .................... .. .. ..., 243
Decorative bump for Tiffany lamp ........... ... .. ... ... 244
Turn off display of the referenced elements ...................... 245
Attach ceiling material to the faceofasolid ..................... 246
Assign materials stair top rail and stair railing ................... 247
Assign the trim material ....... ... ... .. i 247
Assign the wall materials ........... ... .. i, 248
Assign further materials ........... ... .. i 248
Assign a material to an elementinacell .............. ... ...... 249
Assign materials to the pendantlight ........................... 250
Dynamically adjust texturemap ............ccooviiiiiiiae... 252
Renderthescene ........... ... ... ... i, 253
Select a procedural texture ........... ..ot 256
Set the parameters for the Stone procedural texture ............... 259
Create a wood procedural texture ..............c.oviiiiio.... 261
Procedural texture clouds ............. ... ... .. oo 262
Work with settings for procedural texture Clouds ................ 263
Work with linear gradient maps ................ciiiiiiiii. 266
Inspect the gradient material settings ........................... 267
Useradial gradients ..., 269
Inspect the radial gradient settings ............... ..., 270
Placean RPC ... ... .. i 273
Placeasecond RPC ............ ... .. .o i, 274



| Rendering with MicroStation | XV

7-12:
7-13:
8-1:
8-2:
8-3:
8-4:
8-5:
9-1:
9-2:
9-3:
9-4:
9-5:
9-6:
9-7:
9-8:
9-9:
9-10:
9-11:
9-12:
9-13:
9-14:
9-15:
9-16:
10-1:
10-2:
10-3:
10-4:
10-5:
10-6:
10-7:
10-8:
10-9:
10-10:
10-11:
10-12:
10-13:
10-14:
10-15:
10-16:
11-1:
11-2:
11-3:
11-4:
11-5:
11-6:

Renderanotherview ............ ... ... ... oo, 276
EditRPC ... 277
Attach facet smoothingtoa DTM ............ ... ... .. ... .. 284
Attach all the polygons for smoothing .......................... 285
Get information for materialmap ............. ... .. ... . ... 286
Create the elevation drape material ............................. 287
Assign the elevation drape material . ........... ... ... .. ... . 288
Check the global lighting ........... ... ... .. ... ... .. ... 292
Adding Sky Light .......... o 294
Add distant lights to fill in shadows ............. ... ... ...... 297
Add background images .......... ... 298
ApPPLY fOg . oo 300
Adjust the valuesforfog ........ ... ..o i 301
Create a new material for the sky cylinder ....................... 302
Define the new material .............. ... .. ... ... . oL 303
Apply the material to the cylinder ........... ... ... ... . ..., 305
Select Environment Maps ..........couuiiuiiiiiinieenennenn 307
Environment maps seen throughacube ........................ 309
Sunset rendering SEtUP . ...ttt 311
Twilight Setup ... .vv it 313
Nighttime Setup .. ..oouutttt e 316
Particle trace exterior nightscene ...............cooiiiiiii... 318
Display Illuminance of view ............c.ooviiiiiiiiie... 319
Create a SKy OPening ... .....vvutintt i, 326
Create a radiosity solution ........... ..., 327
Adjust the radiosity settings for a better result ................... 329
Refining settings for final radiosity solution ..................... 330
Use Ray Trace Direct llumination ............................. 331
Create a more complete solution ..............c..cooiiiiino... 332
Save the radiosity solution ........... ... ... i 333
Loading a radiosity solution fromafile .............. ... ... ... 334
First look at particle tracing ..o 336
Add particles to the solution ............ ... .. .. il 337
Turn on Ray Trace Direct Illumination ......................... 338
Fine-tune thelighting ......... ... ... .. i i, 340
Save a particle traced solution todisk ............ ... ... ... ..., 346
Retrieve a particle traced database and render other views ......... 346
View an IES lighting photometric web and its data file ............ 350
Render with IESlighting ... ...t 351
Set up the initial camera view size ............ .. ... il 356
Attach a background image to the resized view ................... 358
Use the camera tools to align the geometry to the photograph . . .. .. 358
Use Photomatch .......... ... .. ... i 360
Display the proposed geometry and render the view .............. 362

Photomatchmodel 1 ....... ... ..., 363



XVi

| Exercises |

11-7: Photomatchmodel2 ........... ... ... .. ... il 364
11-8: Photomatch survey points ........... ... ..., 364
11-9: Fine-tune the photomatch by adding additional points ............ 367
11-10: Ray trace the final civil photomatch .................... ... ... 369
11-11: Modify the Solar lighting to match the photograph ............... 369
12-1: Saveanimagefiletodisk .......... ... ... . il 372
12-2: Saveanimageinbands .......... ... .. ... oo 374
12-3: Network distributed image creation ................. ... ... ... 375
12-4: Save a panoramaimagefile.......... ... ... ... .. oL 380
12-5: View the saved panorama .............coouiiiiiiiienneennenn.. 382
12-6: Save an image object . .......o.uiitii 384
12-7: Save multiple images ...ttt 385
12-8: Finalize the list and execute the script .......................... 389
12-9: 3D in PDF from adesignmodel ............ ... .. ... ... 390

12-10: View PDF with 3D content in Acrobat7.0 ....................... 392



()

Introduction

This book assumes you know nothing about rendering. It starts out
slowly, covering the important basics, and then progresses to more ad-
vanced topics. The concepts in this book are laid out in order of impor-
tance, beginning with three basic requirements for rendering, Cameras,
Lights, and Materials.

While it is intended for users that are beginners in rendering, through to
intermediate, it covers many advanced topics also. Even an expert could
learn many valuable tips and tricks to improve his or her renderings.
This book requires a prerequisite knowledge of MicroStation 3D.

It is my belief that if you cannot master MicroStations camera tools, you
will have great difficulty taking that all-important picture of your fin-
ished project. This very important topic is covered in detail in Chapter
2.

A great deal of time is devoted to lighting, which comes in second on my
list but may, in fact, be the single most important aspect of the rendering
process. You should be able to make a 3D scene look good even if all
your materials happen to be cardboard. Setting up the right lighting can
make or break a rendering. Therefore, considerable content is devoted
to this subject.

Xvii



XViii

| Introduction |

For truly photorealistic results, you will learn to master MicroStation’s
Material Editor and how to attach and apply these materials to a variety
of 3D models, including civil, architectural, and industrial design.

Navigating through a myriad of rendering dialog boxes and settings, you
will learn what these settings are and how they affect each rendering
mode. Through exercises you will be able to see the effects a setting can
have on your renderings. You will learn specialized procedures, such as
using ArchVision® RPC™ files to add realPeople™ and realTrees™ to your
3D scenes. You will learn how to plot 3D content to Adobe® PDFs and to
navigate a PDE containing 3D content, using Adobe® Reader® 7.0.

Advanced rendering methods, particle tracing and radiosity, are covered
in detail using several hands-on exercises. You will learn how to use
multiple computers across a network to render a single high-resolution
image in a fraction of the time normally required. You will learn all
about generating image output from still images to panorama virtual re-
ality images and image objects.

This book uses hands-on exercises to reinforce the topics covered.

Included with the book is a CD with a workspace containing all the
models and materials used in the course. Bonus materials on the CD in-
clude a complete image library of textures, skies, environment boxes,
and bump maps. Also included are several sample RPC content files,
provided courtesy of ArchVision, Inc.

EXTRACTING THE DATA SETS

Before doing any exercises, you need to extract the data sets from the ac-
companying CD. The CD contains the Workspace you will be using for
all the exercises, including design files, palettes, materials, and image li-
brary.

Extract all the files from the RWM.zip file into the folder where Micro-
Station in installed on your computer. By default, MicroStation is in-
stalled in \Program Files\Bentley folder, but this could be different on
your computer.

Extract the files using the folder names. Select to overwrite the existing
files since the Workspace folder already exists.
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Bentley SELECT Subscribers can order the data set and supporting files
through the MySELECT CD program. MySELECT CD allows you to se-
lect the Bentley software or documents you need and have a CD deliv-
ered to your door.

To become a Bentley SELECT Subscriber, go to http://www.selectservices.
bentley.com. Bentley SELECT is a subscription program that features
product upgrades and updates.
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Jerry Flynn is a visualization specialist at Bentley Systems. He has more
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ence working with 3D computer models.
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When the design and construction phase for the Shuttle facilities ended
in 1987, Jerry left PRC and went to work for McDonnell Douglas Space
Systems. At that time McDonnell Douglas provided all support and pro-
cessing of flight hardware in preparation for launch of the Space Shuttle.
As a senior design engineer at McDonnell Douglas, Jerry brought his ex-
perience in 3D computer graphics to an even higher level. Using Mi-
croStation, version 2.01.3, and an 8 MHz 286 PC, he created the first
accurate 3D models of a processing facility and the Magellan spacecratft.
These models then were used to perform access studies and fit checks,
far in advance of the spacecraft’s actual arrival at the Kennedy Space
Center. This effort proved to NASA that computer modeling would be a
tremendous time saver over existing methods.

From Jerry’s pioneering efforts, a new Visualization Group was born.
This group performed complex tasks and expanded their responsibili-
ties to include conceptual design and advanced studies for future mis-
sions to the moon, Mars, and beyond. This group now has more than 11
full-time employees dedicated to various visualization tasks.

During his time at McDonnell Douglas, Jerry won 14 Golden Mouse
awards in InterGraph’s computer art competition and a Best in Applica-
tion, from Kodak, during the 1991 SIGGRAPH convention. The Design
Visualization Group that Jerry was instrumental in forming won the Sil-
ver Eagle award in 1993, the highest award achievable at the Space Sys-
tems division.

Jerry Flynn departed McDonnell Douglas in November of 1994 to join
Bentley Systems. He was responsible for much of the animation and
graphics used on the Discovery CD-ROMs to launch MicroStation 95,
GeoGraphics, Modeler, and TriForma. He continues to work closely
with development on improving and adding new visualization features
to MicroStation. He also played a major role in the development of
“Model City Philadelphia” a virtual reality model of Philadelphia, which
was shown at AEC Systems and SIGGRAPH in 1997.
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Jerry is the author of the Bentley Institute’s “Animating with MicroSta-
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Exterior Rendering

Renderings of exterior models are affected by several factors, in-
cluding the choice of materials and the lighting settings, both Global
Lighting and Source Lighting. Even an outstanding model can look dull
if it is poorly illuminated. This chapter shows you how to set up lighting
for both day and nighttime renderings.

In addition to lighting, you will use fog and depth cueing as both of
these rendering view attributes can add a great deal of realism to your
exterior renderings.

For exterior renderings to look photorealistic, you will want to include
images of the sky. You can do this by adding a background image, using
a sky cylinder, or using environment maps in conjunction with a sky
box. These techniques are presented in this chapter.

DAYTIME LIGHTING SETUP

Using solar lighting alone can provide good lighting for those surfaces
that are directly illuminated by solar light, but it also can leave the shad-
owed areas much too dark. To solve this problem, you could use the par-
ticle tracing or radiosity routines to obtain a more complete lighting
solution for your model. These rendering modes take into account the
light reflected by the surfaces in the model and thereby illuminate the
shadow areas with indirect lighting.

291
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While either of these routines can provide the most realistic results, they
require much more computational time to complete a rendering. In-
stead of using these more complex rendering modes, you will first learn
how to effectively illuminate exterior scenes, generating excellent re-
sults, using the ray trace rendering method.

>, -, -,

v/ Exercise 9-1: Check the global lighting
1 Open model Site_Exterior, in DGN file site.dgn.

(2 | 2 Select Global Lighting.

Note the current settings.

% NOTE: The JSTeTE

e ® ° e o o o e e o o o o o o o o o o

aZimUth angle Intensity: | 0.10 Nonem Full Calor... |

associated with the
. . . [™ Flashbulb  ntensiy II'J.Z‘I Nonel 1 E Colar..
solar direction is =

measured in V' Sclar Intenzity: |1.00 Nonel:l T[] Ful Calar... |
degrees clockwise 7 53 Shadows
23 Solar Shadow Fesolutior: [512 o[a_1 T 409

with North (0°)

oo True Morth Direction [degrees from = asis]: | 30,00 Define By Points |
along the y-axis, in

Solar Direction Yector 3 |-D.2DB o |-D.??‘I Z [0E010 W Lock

the Top view. For fzimuth Angle: [194.95 | Altude Angle: [ 35.983
example, an - Location T
Z1 th l f Lengiude: [F5 * [7 Time [5 - [22 M
azimu ang €0 |- atitude |'39 g |'3? Draplighit "I
0.0 would shine GMT Offset: [50 Date: Septerber | [T8
[ ‘tear |1937
directly on the serl| | | |
North face, 90.0
would shine ™ Add Sky Light to all Solar and Distarit Lights Colar., |

directly on the East

face, 180.0 on the South face, and 270.0 on the West face. The altitude
angle is a measurement of the sun angle in degrees off the horizon. The
current settings mean the sun is to the SW and at about 37° above the
horizon.

Apply the saved view south side to View 2 (Utilities > Saved Views).

4 Ray trace View 2, creating a new solution, and adjust the Brightness
slider until the grass texture looks good.

redisplay the current solution to correctly render the sky cylinder since

% NOTE: After you interactively adjust the brightness, you will need to
the main illumination for the sky cylinder is ambient.
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Rendering of saved
view south side.

The lighting looks fairly good, but these faces are directly
illuminated by solar lighting.

Apply the saved view from right to View 4.

Ray trace the current solution in View 4.

The view from the right is rendered, and now you can see that this
side of the building is in the solar shadow and appears much too
dark.

Building viewed
from the right side.
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v/ Exercise 9-2: Add

) | 1 Continuing in model Site_Exterior, open the Global Lighting dialog

| Chapter 9: Exterior Rendering |

Using Sky Light

One option for providing more uniform light is to turn on the setting
Add Sky Light to all Solar and Distant Lights, which is located in the
Global Lighting dialog box. With this setting enabled, you can add at-
mospheric lighting from the sky. A Color button lets you define the col-
or of the sky light.

While this feature was discussed in an earlier chapter, it is important for
exterior renderings. Hence, we will again look at its use here.

When this setting is turned on with solar lighting, the intensity of the
light is modified by the angle of the sun (providing a more realistic solar
study). As cloudiness increases, the direct sunlight decreases and the
lighting becomes more diffused. On a clear day, for example, the sky is
not uniformly lit—more sky light comes from the direction of the sun,
thus producing darker, sharper shadows. Alternatively, on a cloudy day,
the sky is uniformly lit—producing softer, less pronounced shadows.
These same rules are applied to the light from any distant light sources
in the model.

Additionally, the amount of coloring from the sky lighting varies. With
Air Quality (Turbidity) set to Perfectly Clean, there is a small amount of
coloring from the sky lighting. When Air Quality (Turbidity) is set to In-
dustrial, the coloring effect of the sky lighting is more pronounced.

Using the controls in the Global Lighting dialog box, you can set the
amount of Cloudiness and the Air Quality (Turbidity) to create the de-
sired conditions for your image.

Sky light is a directional light, coming from an imaginary sky hemi-
sphere and pointing in toward the center. The precision of the hemi-
sphere is determined by the Sky samples setting: the slider control range
is from 4 to 145, with larger numbers increasing precision. You can enter
a number higher than 145 by entering a value directly into the field.

. e o o o o o e o o o o o o o S o o o o o

ing Sky Light

box if not already open from the previous exercise.
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2 In the Global Lighting dialog, click the small down arrow located
left of the Add Sky Light to all Solar and Distant Lights setting.

The dialog box expands to display the Sky Light settings.

# Global Lighting = S
V' Ambient Intensity: |D.1D Nonel:l | I >I Full Calor... I

" Hlashbulb  Irtenstn IF_I.Q‘I Noneli ] =l Calor.. |

OI? Solar Intensity: | 1.00 NonemFull Calor... I

Sky Light settings. IV {iidd Gy Light to all Gojar and Distant Lights: Cobor_ |
™ Sky Shadows = [ itter skysamples
Cloudiness [0.00  Clear [<] [ T | Cloudy

Air Quiality [Turbidity] IS.DD Fural vI
Sky samples: _Ray Trace ; VI |32 a4l _[ T 145

¥ Approsimate Ground Reflection for Sky Light

Ground Reflection | 0.60 Nonel:l I >l Full Calar... I

3 Turn on Add Sky Light to all Solar and Distant Lights.
If necessary, turn off Sky Shadows.

) NOTE: Turning off Sky Shadows will dramatically improve rendering
‘? speed. Sky Shadows work best with particle tracing, and you will not
be able to see much of a difference in the final rendering when just ray
tracing. It is therefore recommended that you disable this feature for

ray trace rendering.

5 Verify that Sky samples for Ray Trace is 32 (which is the default

setting).

6 Turn on Approximate Ground Reflection for Sky Light with the

following settings:

Ground Reflection: 0.60.
Color: White (RGB set to 255, 255, 255)

Attach the Saved View from right to View 5.

7
ﬁ&jl 8 Ray trace View 5, creating a new solution.
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Model rendered
with added sky
light.
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As you can see, the image is much brighter in the shady areas and the
entire building model is more uniformly lit.

Using Light Ring and Solar Cluster

In this section, you will be reintroduced to an alternate method for
achieving uniform global illumination using a ring of distant light
sources. In addition, this method will provide softer shadows than
would be provided by solar light alone.

Distant light sources produce directional light, like the sun, with parallel
light rays that travel throughout the design. That is, the orientation of
the light source defines the direction of uniform light that illuminates all
surfaces facing in its direction. This applies whether the surfaces are in
front of, or behind, the distant light source in the design. By default, dis-
tant light sources have the same brightness as solar lighting.

Distant lights do not shine if pointed upward, when used with ray trac-
ing (with Real World Lighting enabled), particle tracing, or radiosity.
This is because they behave identically to the sun and would be below
the horizon if they were pointing upward. They will, however, shine up-
ward while ray tracing if Sky Lighting and Real World Lighting are dis-
abled. They also will shine, if pointing upward, for constant, smooth,
and phong rendering modes.

In the next exercise, you will add distant light sources to fill in the shad-
ows with additional light. These light sources already have been placed
in a DGN file that is referenced to the main model file.
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v/ Exercise 9-3: Add distant lights to fill in shadows

) | 1 Continuing in model Site_Exterior, in the Global Lighting dialog
box, set the following:

Solar: Off
Add Sky Light to all Solar and Distant Lights: On
Sky Shadows: Off

2 Open the References dialog box (File > Reference).

gﬂe[emnces [3 of 3 unique. 3 displayed)
Tooks  Seftings

E- 2%y amgn

3385 ¢ 322 (3 R Hiteode: Boundaies 7|

Slat | File Name. | Model | Desmﬂion | Logical [ Pr'eser@n Paol
4 5B Motors landscape.dgn Diefault Aligned with Master... wireframe + + +
1 South Beach Motors.dgn Drefault Aligned with Master... ‘wireframe o -
lightring10.dgn [ efault ed with ireframe: b

3 Enable display of lightring10.dgn.

Now the reference file lights will be used. These consist of 18 non-
shadow-casting distant lights and 10 shadow-casting distant lights.

%%‘ 4 Ray trace View 4, creating a new solution.

Adjust the brightness slider so that the grass matches that of the
previously rendered View 5 where solar and sky light were used.

6 Ray trace current solution in View 4.

The dynamic adjustment may not accurately represent the rendered
view. Ray tracing the current solution will provide an accurate
representation of the image.

View 5, with solar light and sky light. View 4, with light ring and sky light.
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By comparing the results, you can readily see that the light ring method
in conjunction with sky light provides even more uniform illumination
than that produced using solar light and sky light.

Now you can move the camera to any exterior vantage point and get
good results, even in the solar shadows.

7 Try applying the other saved views such as across pond, and use the
Ray Trace current solution tool to view other aspects of the model
using the light ring solution.

(Left): Image with solar light and sky light. (Right): Image with light ring and sky light.

In two ray traced images from the saved view across pond above, it’s
clear that shadows appear to be much softer with the light ring
method than when using solar lighting.

ADDING BACKGROUND IMAGES

Now that you have learned about lighting setups, the next step is to learn
about adding sky backgrounds for a photorealistic touch. One method is
to add a background image to the view(s) that you use for rendering.

% &% % % %% U % %S U %S Y WYY S S SN Y SR E YN Y Y Y =

v/ Exercise 9-4: Add background images
1 Open the DGN file Bridge Daytime.dgn.

2 Apply the saved view River to View 2 and View 4.
3 Ray trace View 2.

The view renders with just a background color.
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4

Select Setting > Design File to open the DGN File Settings dialog
box.

Select the Views category, and set the following:

View: 4
Background: On

Click the magnifying glass icon to browse.
In the Select Background Image dialog box, set the following:

List Files of Type: All Supported Image Formats
Preview option: On

Navigate to the

course image [Categoy | | Modiy View Seltings
. Active Angle Wiew 4 ¥
llbrﬂry\BaCk- Active Scale r B
e Proportional Resize
grounds folder o - cancel |
and Select Coordinate Readout F_"“e' ﬂ!dth [ 451
i Element Attributes Pixel Height |253
sky37.jpg. Fores
1 k Is!metric ¥ Background: l...\backgrounds\skyS?.ipg Q
Click OK. Locks
Fendering
Inthe DGN File [
Team
: : igws
Settings dialog A ——
box, click OK. »
Focus Item Description
. Select category to view.
Sky37.jpg
becomes the
background

image for View 4.

NOTE: Once you have applied a background to a view, you can open
the Select Background Image dialog using the key-in: active
background. The display of a background image is a view attribute.
You can open the View Attributes dialog by holding down the <Ctrl>
key and entering b from the keyboard.

Ray Trace View 4 using the current solution.

Since only the background was changed, you can use the ray tracing
solution from the previous rendering.

Notice how much more realistic the rendered image appears with
the added background image.
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Rendered view without (left) and with (right) background image.

APPLYING FOG TO ADD REALISM

Now that you have added a background, you can make the rendering
look even more realistic by adding a touch of fog. One problem with
computer images is that they tend to look a little too perfect. Adding a
touch of atmospheric fog improves the final appearance of the rendered

image.

S = Y Y Y S % S VWS Y Y Y YOS SN Y Y DY Y Y DY YN
v/ Exercise 9-5: Apply fog
1 Continuing in model Bridge, turn on the background image for
View 2 (Settings > Design File and turn on Background in the Views
category).
2 Open the Rendering View Attributes dialog box (Settings >
Rendering > View Attributes) and set the following:

View Number: 2 gRendering Yiew Attributes HE 3
Distance Cueing: Fog oy
: 3 ™ Delaved Digplay V' Shadows
3 Cth Apply 1.:0 apply the view Ic Pattern/Bump Maps V' Transparency
attribute settings to View 2. S
Dizplay:  wireframe o I

Distance Cusing:  None ot I

4 Ray trace View 2 using the current
Soﬁlltion. g ™ Graphics Acceleration
el |
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The view is
rendered with fog.
Since fog only
affects how the
image is viewed and
does not change the
solution, you can
make adjustments to
the fog without
having to recompute Bridge after applying fog.
the ray trace

solution.

You can see that adding a little fog adds additional realism to the
rendered model. Items farther back in the view, including the
background image, now look slightly hazy compared to the items
that are in the foreground.

Remember that display depth affects the depth cueing of a view. Chang-
ing the back clipping plane adjusts where the fog is at a maximum, or far
density. You also can change the values for the fog, as you will do now.

% &% % % %% %% % %S TN YU Y W E Y EYE SN SN Y YR Y YN Y Y Y S

v/ Exercise 9-6: Adjust the values for fog

1

3
4

Open the Rendering Settings dialog  Eremrrm

box (Settings > Rendering General).  Miceleous
S P

ing Qualty: Vet Low ¥ |

The Rendering Settings dialog box is
where you make changes to distance

Phong Shadow EierSize [2

cueing and change the density and Pheing Shedow Tolasance [ 5050

appearance of fog and depth cueing. ¥ Mubievel Testure Inerpolation
¥ Interpolate Textures

Change Near Distance to 0.20. s N

. . ™ Log Rendering Statistics
Near Distance is a percentage of the 5o cing

distance measured from eye point to | MesDistance [040_ 0[XI T 3] %

. . . . Mear Density (000 ol [ | H .0
far clipping plane. This distance FarDensiy [050 0L L T 3110
when set is seen as clear air before ]

the fog begins.
Change the Far Density setting from 0.30 to 0.50.

In the Rendering View Attributes dialog box, turn on Fog for View
4.
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5 Ray trace the current solution in View 4.

The view is rendered
with the new Far
Density setting, and
you can see the fog is
much heavier than
before. The far
density occurs at the

back clipping plane . :
for the view. The Brid ith foq Far Density of 0.5 and

.. ridge with fog Far Density of 0.5 an
back chpplng plane Near Distance of 0.2.

can be set using the
Set Display Depth tool. Also you can see there is some clear air in
the foreground before the fog begins.

DEFINING AND USING SKY CYLINDERS

In the previous exercise, you used a background image which works well
for still images. However, they do not work so well if you intend to create
an animation or save a panorama. If, for example, you are animating a
camera through a scene, the scene will move and change while the back-
ground image remains constant. This gives a very unnatural look to the
animation. In addition, background images are not saved in panorama
views. If you want a sky background to be saved as part of a panorama,
you need to use either a sky cylinder or an environment map.

NOTE: The procedure used to save a panorama image is covered in
Chapter 12.

Using a sky cylinder is an easy way to add a seamless sky background
around a model. Several sky cylinder images are included in the image
library data set delivered with this course.
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v/ Exercise 9-7: Create a new material for the sky cylinder

1 Open sky cylinder.dgn.

The design file consists of a large cylinder with the bridge render
model and other models, attached as references, within the cylinder.

2  Select the Define Material tool.
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grass, brick, and stone. Apply different lighting techniques for
rendering any interior or
exterior scene, day or “Rendering with MicroStation”
night, including sunset | is a must-have for architects,
and  twilight  setups. engineers, and CAD operators
Achieve photorealistic

results by creating custom involved with 3D design.
materials, and learn advanced rendering techniques for creating
lighting solutions using ray tracing and particle tracing. Also
included are inside tips for generating quality still images,

network rendering, panoramas, and 3D content in PDF files.

INCLUDED ON CD-ROM:
All data sets used in exercises
RPC samples
Image library containing over 1500 textures
- patterns
- objects
- backgrounds
- environment boxes
- and more!
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