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Summer 2006

Commissioned to develop a light
sculpture celebrating the 25th
anniversary of the |.M.Pei designed
Indiana University Art Museum
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One of two roof mounted

Searchlights. Fixed aimoi

e

60°-70° ta;l Truss Tower x 21” ;quam F E AS I B I L I TY

on concrete footer. Freestanding.
- vertical wash of LED variable color

- small searchlight on top

Exploring
g location and
color patterns
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Exploring truss

column and

Development
patterns

Design
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Design

Development
Explore luminaires

Y

SKY=TRACKER 5L.X



Selected Color Kinetic’s Color Blast

-good track record

-weather proof |P66

-linear dimming curve

- long lamp life ~50,000 hrs

- 50 w max Lumens:R212 G379 B137

(estimated 50w x 50 x .5 avg - 250w = ~|Kw)
- useful beam spreads 8, |0 & 23 degrees

i

OW rods to check aiming
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CK-intensities.xls

v v v

New Open Save Print Import : Copy Paste Format : Undo Redo : AuteSum Sort A-Z
Verdana 10 vi B % 3 S @O0 ck-locations.xls
<1> A BI C = D = E F G :17 0 Oslf New Open Save Print Import : Copy Paste Format: Undo Redo : AutoSum Sort A-Z
2 | #NEAR Verdana 10 v: B % 3 Oy
3 | lies2rad -t default -df -m 1 -c 0.05 0.00 0.25 -0 c1 CBC.ies
4 lies2rad -t default -df -m 1 -c 0.05 0.00 0.25 -0 c2 CBC.ies
5 | lies2rad -t default -df -m 1 -c 0.05 0.00 0.25 -0 c3 CBC.ies < E F G H
6 lies2rad -t default -df -m 1 -c 0.05 0.00 0.25 -0 c4 CBC.ies 1
7 lies2rad -t default -df -m 1 -c 0.05 0.00 0.25 -0 c5 CBC.ies 2 MIDS z
8 lies2rad -t default -df -m 1 -c 0.05 0.00 0.25 -0 c6 CBC.ies 3 !xform-nchl-rx90 -ry 0 -rz-24-t.5-25 11.00 1.rad Ib.rad
9 lies2rad -t default -df-m 1 -c = 0.05 0.00 0.25 -o c7 CBC.ies 4 |!xform-nchl-rx90 -ry 0 -rz-24-t.5-25 14.50 2.rad b.rad
10 lies2rad -t default -df -m 1 -c 0.05 0.00 0.25 -0 c8 CBC.ies 2 !xform-nchl-rx90 -ry 0 -rz -24 -t .5 -25 18.00 3.rad Ib.rad
11 lies2rad -t default -df -m 1 -c 0.05 0.00 0.25 -0 c9 CBC.ies © !xform-nchl-rx90 -ry 0 -rz -24 -t.5-25 21.50 4.rad b.rad
12 lies2rad -t default -df-m 1 -c = 0.05 0.00 0.25 -0 c10 CBC.ies 7 | 'xform-nchl-rx90 -ry 0 -rz -24 -t .5-25 25.00 5.rad  Ib.rad
13 lies2rad -t default -df -m 1 -c 0.05 0.00 0.25 -0 cl11 CBC.ies 8 !'xform-nchl-rx90 -ry 0 -rz -24 -t.5-25 28.50 6.rad Ib.rad
14 lies2rad -t default -df -m 1-c 0.05 0.00 025 -0 c12 CBC.ies 2 | 'xform-nchl -rx 90 -ry 0 -rz -24 -t .5 -25 32.00 7.rad |b.rad
15 lies2rad -t default -df-m 1 -c  0.05 0.00 0.25 -o c13 CBC.ies 10 !xform-nchl -rx S0 -ry 0 -rz -24 -t.5 -25 35.50 8.rad  Ib.rad
16 lies2rad -t default -df -m 1 -c 0.05 0.00 0.25 -0 c14 CBC.ies i;_ :::g:z '2 221 'z gg 'z g 'g g: t g 'gg 22(5)8 ?garcajd :g:g
T : — a a : ! : . . .
1o osgrac -tlefault-df-m  1-c 0.0 999 025 -0 15 CBC1eS 13 ixform -nchl-rx 90 -ry 0-rz-24-t.5-25  46.00 ilrad Ib.rad
= EE » »I | Sheetl  Sheet2  Sheetd3 & | 14 !xform -n chl -rx 90 -ry 0 -rz -24 -t .5 -25 49.50 12.rad Ib.rad
15 !xform -nchl -r~x 90 -ry 0 -rz -24 -t .5 -25 53.00 13.rad Ib.rad
16 !'xform -nchl -rx 90 -ry 0 -rz -24 -t .5 -25 56.50 14.rad Ib.rad
17 !xform -n chl -r~x 90 -ry 0 -rz -24 -t .5 -25 60.00 15.rad Ib.rad
18 !xform -nchl -rx 90 -ry 0 -rz -24 -t .5 -25 63.50 16.rad Ib.rad
19 Ixform -nchl -rx 90 -ry 0 -rz -24 -t .5 -25 67.00 17.rad Ib.rad
20
21 .
= EE » »1 "1 Sheetl 'Sheet2 Sheet3 '+ J

Spread sheets were useful to write the in-line ies2rad commands
used to facilitate simulation sequences of undulating color changes



14 units
2 uplight
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10 units
1 uplight
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L

/Unistrut

Unistrut secured by 2" U BOLT
Rigded PVC waterproof conduit & boxes MINE to back
d i Fixture bolted to UNISTRUT face 1/2" bolt

L Cable to Fixture(s) through WP strain relief on PWVC boxes

D el

cl Side Elevation/Section
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Attach B-Lines

6 units
1 uplight

!

Attach B-Linex

Attach B-Line>

Attach B-Linex

Attach B-Line>
1x 10"+ 1% 9'-7"
offset center joiner by 2.5"
sethack 2" from truss ends

N _‘L:}

60" top of unit 3

5iF:

S4

€S

<

S0' Unistrut joiner

AC!



Keynote was used to:

explore Radiance image transitions

create rapid fundraising presentations
- develop final lighting sequences from renderings
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signing Visually Accessible Spaces
(DEVA) National Institute of Health grant 1 R0O1 EY017835-01

Our long-term goal 1s to provide tools to enable the design of
safe environments for the mobility of low-vision individuals and
to enhance safety for others. We conceive of a computer-based
design tool in which complex, real-world environments (such as a
hotel lobby, large classroom, or hospital reception area), could be
simulated with sufficient accuracy to predict the visibility of key
landmarks or obstacles (e.g., steps or benches) under a variety of
natural and art1ﬁ01a1 11ght1ng condltlons Des1gn gu1dehnes w111 be
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http://www.cs.utah.edu/research/areas/percept/DEVA
http://www.cs.utah.edu/research/areas/percept/DEVA

First steps...
High frequency lighting simulations of lab

create ~valid model of lab

compare simulation and HDR photos
compare edge detection

simulate lighting conditions not viable in lab
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Collected data...




Collected data
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Collected data...
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Diftusely lit raw photo for color analysis
and potential texture mapping




-Photometry detectives
-Reflectance adjustments

b12
bll
bl0
b9
b8
b7
b6
b5
b4
b3
b2
bl
bsaeboard

Mid of fixture Lux

204
261
325
392
433
457
464
463
445
435
414
373
338

BXL'SPALIS Wl
00K ™ CANAC

Rad x w2 .57

49.8
69.9
86.9
101
111
116
115
113
108
113
99.2
90.2

79

119.3
1159.7
118.6
117.8
100.6

Luminance level vertical

Wall3
30.5
41.8
55.1
65.2
73.7

86.2
91.5
96.2
96.9
92.7

49.9
70.7
86.6
100.7
112.1

1.00200803
1.01144492
0.99654776

0.9970297
1.00590991

119 1.02586207

1.0373913
1.05529204
1.0880733%
1.04247788

1.0141129

¥ 1.02583181 GREAT within 2.5%

checkW3LUX
124.863103
171.12385%
225.57236
266.92046%
301.718383

352.891786
374.589309
393.830508
396.696219

MtrLumvsLUX
W3variation

0.03093871
0.01241124

0.0380027
0.05564495
0.04546751

0.03653184
0.04161707
0.01588294
0.01183833

Avg variation 7 0.03292615

checkW2LUX
203.874837
286.161665
355.757497
413.481095
454, 419817
474 889179
470.795306
462.607562
446.232073
462.607562
406.112125
365.267275

W2variation
-0.0006139
0.08792816
0.08645636
0.05195182
0.04713663
0.03767022
0.01443367
-0.0008483
0.00276106
0.05567815
-0.0194229
-0.0101085

¥ 0.02575187

TEST NO. 5688

C.F.I. INDOOR 2x4 POST PAINTED FLUORESCENT TROFFER FIXTURE CAT.
WITH WHITE PAINTED INTERIOR AND FLAT PRISMATIC K-12 LENS

FOUR 324 F32T8/TL835 TS FLUORESCENT LAMPS. LUMEN RATING = 3858
ADVANCE 128Y 3 OR 4-LAMP ELECTRONIC BALLAST NO. REL-4P32-RH-TP
CANADIAN FLUORESCENT INDUSTRIES

CORNWALL , ONTARIO

TILT=NONE

43050137511 1.581 3.61 .00

1 1 101.4600
@,2.5,5,7.5,10,12.5,15,17.5,20,22.5,25,27.5,38,32.5,35,37.5
40,42.5,45,47.5,50,52.5 55 ,57.5,68,62.5,65,67.5,70,72.5,75
77.5,80,82.5,85,57.5,90

,22.5,45,67.5,90

3782 ,3785,3793,3752,3737, 3689, 3666 , 3594 , 3550 , 3452
3382,3290,3160 ,3048,25899 , 2744 ,2583 , 2402 , 2196 , 2002
1761,1537,1329,1132,947 812,687,609 538 , 449
426,372,313,222,149,53,8
3782,3810,3798,3783,3758,3729, 3672, 3639, 3572 , 3508
3434,3351,3235,3130,2999, 2854 ,2694 , 2460, 2285 , 2056
1819,1625,1408,1209 1624 ,862,731 621,519,454
376,321,255,202,130,51,8
3782,3780,3784,3758,3765 , 3721 ,3708 , 3657, 3616 , 3566

3509 ,3430,3360,3249,3159, 2957 ,2835 , 2635 , 2431 ,2207

1967,1744 ,1518,1328,1118 901,715 593,462,379
322,279,243,193,135,72,8
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Autocad drawings of room geometry
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Construct reasonable geometry,
textures, photometry, then render
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cinder blocks with paint layers

void texfunc block-rough wood partitions
8 xwrink ywrink zwrink wrinkle.cal -s 2 -rz 90
0 void brightfunc mottled
30.02 .05 .05 4 dirt dirt.cal -s .0l
0
block-rough plastic block_clr | 03
0
0

mottled brightfunc maple

4 zgrain woodpat.cal -s .3
0

| .25

5 .804 .789.709 .02 .1

## cinderblock grout color
void brightfunc specks

i3 y L S h () }, ¥ ’
N e = Q S R 2 D ek e R et SR Tl e
3o @ [ | BLEAE | [ F3 B EYS B P e e U ey e R e e S e T o
B L $ PP 7 et ot By %0 £5 s o Y
e b i e A by Ny e
bl Rs S el P -;__,'.‘:;- AL e A v“?“,_‘ “} ye y I 4 = S 5



ed objects should be included?
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. OL

33,0
35,1L
38, 0L

53, 7L
57,0L
60, 2L

39, 0L

62, 3L

40, 6L

66,1L

)

LAl

41

66, 2L

\
ing the mo

idat

Val

40, 9L

66, 8L

40, 0L

66, 5L
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Lighting control.. 2
(Trial: 26w CFL downlights)

17 trip hazzard




Lighting control.. i
(Trial: 50 watt Par30-NFL)

1”” trip hazzard
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Depth map:
can provide Ground Truth to test edge
detection in an illuminated scene

vwrays -vf views/platv.vf -ff -x 1800 -y 1200 \
| rtrace vwrays -d -vf views/platv.vf -x '\

1800 -y 1200 -ff -oL x.oct)
| pvalue -r -df -b -e .0022 > depthpic3.hdr

vwrays [view options] -ff -x $XRES -y $YRES \
| rtrace -x $XRES -y $YRES -ff -oL octree \
| pvalue -r -df -b -e I/$MAXDIST > depth.hdr




Almost ready for experiements...







""Rob Shakespeare 1994 o T .ﬁ

Many scenographic devices needed to be defined
before succeeding in accurately simulating the stage.



Shaplng llght hard and soft shutters

' out.oct

Screen Situ View Apply Quit

sf50-001 (1285 aampllnu’
1256 Qamplln

Screen Situ View Apply Quit

sfa0-002 128 sampling, ..
1256 sampling. ..
;done:



Illusions of illusions... simulating scrim (1)

Technical analysis and measurements...

reflected
incident light diffuse . .
light \ transmission
—_— l y
= I =0
= =
transmission
absorbed

light



Illusions of illusions... simulating scrim (2)

diffuse reflected
| transmission £ . sht luminous
direct \ object
transmission .
— // N
\ “vorbed
light

(All light energy is accounted for)



light in front




light behind




Theatre material: scrim

light in front
and 3
light behind _?\,"




“cutting out” an

image shape...
Concept: convert image “black” into a void

|. Create a pixel value file which can be read by .cal

pvalue -d -b scrim.pic > scrim.dta

2. Massage the scrim.dta file.
- comment out the header and set up array info
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“cutting out” an
image shape...

The function:

mymapping.cal
{ a trimming function where:

Al = clipping threshold
O cuts away to void

NARS St S0 e SRR ARG e L Al o S CT LM % 1 ] Sy glram Gyl s
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Combining cutout, Scene description:
image’ and trans void trans whitex

into a shaped scrim |

/711 1 0 O 8 10
#r gb spec rgh trans transspec

void mixdata my_mixture

7 whitex void mymapping scrim.dta mymapping.cal my v my u
0

| .001

void colorpict data
9 clip_r clip_g clip_b scrim.pic picture.cal pic_u pic_v -s |

7 Bt Ay U S RN o il S SN R R . ¢
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Joseph Svoboda and

Laterna Magika [
1958 World’s Fair in Brussels
Czech Pavillion

alidated a new art form

‘.M



Visionaries such as Svoboda
computer graphics in movies
inexpensive data projectors
the rise of powerful PC’s
shifting aesthetics...

~ Is Leading me and other artists to explore

Virtual Scenography in Live Performance




Background
...the resolution of stage lighting

Soon to become the size of a pixel!

S 2

N S
7. \é

A 7< /N \

L

Overlapping Acting Areas or zones

are individually lighted

2 — 3 meters




Background

How discerning are we of source, highlight, and shadow
relationships? How far can we deviate highlight and
shadow direction, before we prick the consciousness of
the audience and distract them?

O

(Shakespeare, 2001)



Background

|
/

At a glance, can you accept
both of these images?

|s either correct?

(Shakespeare, 2001)



AB

Stereo
Frontlight

Mixing combinations of source A
and B produces the effect of a
lightsource moving from left to right.
Mixing video projections of light

patterns should create the effect
of light from a continuous panaroma

Stereo light sources Actual Frontlight

Live stage illusion

...apparent direction
of light on an actor |

(Shakespeare, 2000)

real direction




Background

M

(Shakespeare, 2000

)

\M

It appears that we are not good
judges of accurate highlight
and shadow direction within
certain bounds.

GOQOD.. this weakness provides
us with design opportunities



v A S/ Nt \ L/ \J L/ A\

In front of rear projection screen.




Data projectors

—

e . /
Light “appears”to co

."

"'S)hakespeare 2000 (Helsinki)

me thro




Plan of a “set”
representing a
castle interior

PlanView

A Proof of Cc nent (2006)



Render the set as
viewed through an

RE.sScreen o ooy Skeyst
N\

Seat at Theatre



Render sunset
sequence

through window




Virtual
Camera 1

ight Capture Pa
in Radiance

Render continous lighting
changes on panels;, where
actor will stand




Renderings synced into a single
movie.

“Lighting” played on actor using a 4 VGA
out card and keyed data projectors



45 sec

10 sec

26 sec



Towards shadowless stage light..
...reducing visual clutter (current work)




Shadowless light exists

(well almost!)




#% Though the actor’s

appears similar

/ - o the research, the

-—

snadow patterns create
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Shadowless light..
in our VS future?

Each lighting direction could
* ed to the performer.
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tart with the traditional
key light....







FA LG 7 i
= s

...in our VS future!

Fill light “matted” to the
performer...

Shadow could be projected
from the key of fro
downlight

Recall that shado




Challenges of creating a dynamic projection only
on the performer in a lit stage environment.

-Chroma-key. Too constricting (green or blue sets)

- Binocular depth keying. Fails at distance. $$$
- Luminance-key. Tough in a lit environment
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A step forward:

The following performance, staged in

January, helped to better grasp the issues
of real-time actor tracking and projecting
“virtual, shadowless light”.
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This experiment in realtime IR mattes
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Radiance imagesshelped#4o: =+ = = = -

-determine the

projector systepm& . >
- anticipate imag@e feference issues™




InfraRed camera view

Inverted in Isadora

Framed in Isadora




Basic matt was filled
with video data







An offset colored
image was added for
Interest




Then distorted




Found fabric invisible to IR but
partially translucent to visible
projection. Created multiple images.




Lessons... undesirable latency (became a tool)

need high resolution to outline details

need projection “black” to be NO light

edges of projected area hard to reference
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Laterna Magika, in Prague, Is the only theatre in the
world dedicated to the exploration of live performers
and projected image.

| have been privileged to observe their work for the
past month



Svoboda’s last gift to Laterna Magika in Prague is

the current Grafﬁti Vil"tua| SCI"im (Ist explored in Past/ the Trap, 1999)
developed from the Pepper’s Ghost principle.
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Picture by David Wall
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Wall /

(shown
transparent
for clarity)

Transparent

‘ghost’ image

of organist
in glass

Plate glass
(outlined in
blue for
clarity)

Pepper's Ghost Made Simple

Flat black

walls
Spotlight or Blacklight

45-degree \

angle Design in floor
to hide glass

Viewers Stand Here www.phantasmechanics.com

Organist animatronic



http://www.phantasmechanics
http://www.phantasmechanics
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Vojtech PISARIK
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A virtual scrim study..
..no shape clipping required! .

" e

\’,
’?9210

Adtivks

ik

-
-

| ! { ]
g S L = e '
"l - ’

BT
LSS

-~

.
-
*
:
*
»

~«ngyghtuaugnvnnnuuuww

LEan
1
111

",.h..“lfp

photos by:Vojtech PISARIK




Laas A2 TR RPN

T resrripre
M e
pree
[ Forresses FEFISP

00 ssaas Y FPPERI

11
108080880 ass T IVS
fJ

]
] 2:::1.!.3....., ’

]
v‘:-s::vf. ......

24l Al AR R
I
I

addd R TR TRY O

]
!
x‘s\:-. PEPPRIPIIIPIIPAS

1] AR

\: U

PrErerrrssrre s

\\\\\\\\\N“‘.g\\“ A
\\\\\\ ‘ \\\ | i\,, I rerttrssseforss
\\ \\\ ‘ \\ \\\\\\\ ﬂkw.*}‘??!o,..: "

TrPEPPrrresstrrrrssesd.

ver shr




VIRTUAL SCRIM



i un
SRR h.
TR T L Hin.

g,

" \ll“lllll“ o
umllllmlmll
anune
nun 1







Ceiling Projection Screen

Projected Image —

Stage Floor




Ceiling Projection Screen

Screen reflection

Stage Floor




Ceiling Projection Screen
with louvers

View /

Virtual Screen

Stage Floor







First attempt..

one week ago!

void trans reflect85 Cu rre nt frO nt
0]

0 surface matching...
7111.800 .20 |

void trans pass25
void trans pass20 0

0

0 0 Future iteration..
G20 2020800 L 7 25 25 25 0350 | |

void mixfunc one-way_glass mOd mat Iabel

4 reflect85 pass20 |f(RdotIO) void mirror one-way mirror
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First rendering pass:
Blank projection & no louver
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Overhead

essentially

dark
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Add rear projection screen
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What the dancer sees!
Vivid spacial memory and IMAGINation needed
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Stage Floor
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pivot 30 degrees..
back to the drawing board!




Before moving into the final topic..
some wise words from two visionary

artists..
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Joseph Svoboda - scenographer



Bt

i
i

. Ansel Adans 1902-1984 . F.
Moonrise, Hernandez, New Mexico

By the 1970’s he had achieved a print that equaled the |
deep tones, greater intensity of light and striking contrast |
he has envisioned 30 years earlier.




“Image quality is not the product of
a machine, but of the person who

directs the machine, and there are
no limits to imagination and
expression.” -Ansel Adams ;
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% [ftmp/feffect.501/Effecttest.oct
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Swiss-Show
_herry Orchard Act
Dmne Photo.jpg E

= Cherrv On

% effecttest0000-I.pic

Effect: Effecttest.ef

Object "Wall3-#4': Added
Object “Table-#5': Added
Oopened file "Effecttest.ef’.

1 2 3 4

RO0 ROO RDO ROO

&150 616- &150 &150 &150 &150 &150

il

EFFECT is a Radiance interface
first designed to introduce stage lighting

it is now also a collaboration tool



-rapid learning curve (2 min avg)
ideal with a 3 buttom mouse

- four actors, some props, a
backdrop and basic cyc (gensky)
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reated in collaboration with Indiana
niversity’s CICA (1998) and updated by
VL, it will be available for free download.

Requires a Radiance installation :-),
Python 2.5 and OS X 0.5+
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