
BRAVO
t h e  n e w s l e t t e r  o f  t h e  O p e r a  L e a g u e

S P E C I A L  S U P P L E M E N T  t o

Projecting the Invisible

Opening scene

Hieroglyphic poses

Pivotable ramp & vertical panel

By Bob Bernard

Long Beach Opera’s March production of Philip Glass’ 
Akhnaten pushed the already-expanding horizon of 
projected operatic stagecraft well beyond anything 

previously done.
A jumble of cardboard boxes, a few vertical panels, and 

a pivotable rake were displayed with startling effectiveness 
as being a ceremonial altar and a processional ramp, right 
along with imbuing the dance ensemble’s choreography with 
a sense of dramatic urgency that would have been otherwise 
unrealizable with a straightforward display of human motion. 
Below is a photo of the repositionable ramp, taken alongside 
one of the vertical panels. The rake is 18 degrees—about 4 
degrees greater than that used by David Hockney for LA 
Opera’s Tristan, but considerably less than what Achim Freyer 
used for LA Opera’s Ring.

The on-going technological 
evolution in stagecraft lighting has 
been gathering speed: In 2007, 
LA Opera used pre-recorded 
projections that depicted the 
descent into the dungeon in 
Fidelio; In 2008, soldiers marched 
up a wall of virtual grass, with their 
footsteps initiating ripples in the 
meadow in the Met’s La Damnation de Faust; LA Opera affected 
virtual scene transformations in 2010’s Die Gezeichneten; and, 
of course, of recent date both LA Opera and the Met have 
integrated pre-recorded video material with the moving about 
of massive stage machinery for their respective productions of 
Wagner’s Ring. 

Now, LBO’s recent venture was accomplished via a three-
step process: 

1. The stage was illuminated with infrared (IR) light 
from a selection of three locations.

2. The refl ected IR was sensed, processed, blended 
in computers matched to each light source, and 
transferred into the visible spectrum.

3. Selected images (being blended and processed) were 
then projected in a real-time operation, the only 
delays being miniscule computer frame times.

Conversations with Interactive Video Designer Frieder 
Weiss and Lighting Designer Dan Weingarten keyed the 
understanding of the technical process. To begin with, IR light 
was used as an additional illuminating source because IR lies 
outside the visible spectrum, thus creating an independency 
from visible light, even allowing for the use of cameras 
in almost total darkness. Commercial IR sources are very 
expensive, so this production employed an often used, jury-

rigged technique: standard tungsten theater lights were used, 
with color gels placed over the tungsten’s output, fi ltering out 
the visible spectrum.

Projection/sensing locations for Akhnaten were: (1) The 
Terrace Theatre’s cyclorama—looking “head on” from 
audience orchestra level to full stage; (2) Directly overhead 
from center stage; and (3) High on stage right (approximately 
45 degrees up from the stage fl oor. Operational logistics 
dictated that there had to be a division of labor among these 
two creative team members: Lighting Designer Weingarten 
implemented the modulations in the 
intensity of IR projected to the three 
stage locations, while Video Designer 
Weiss processed the sensed IR and 
programmed the visible projections 
seen by the audience. These latter 
projections were typically projected 
onto the large front scrim (cooperatively 
rented from LA Opera).

Mr. Weingarten summarized the 
on-going creative team work: “As we 
progressed through the opera, Frieder 
would ask for more or less IR in these 
locations in order to get an appropriate 
contrast between the people & props 
against the background,” and, then 
summing up the situation, “Essentially 
there were two lighting designs in the opera: the one we could 
see, and the one we could not.”

Here from the opening scene, IR was concentrated on the 
rake, creating a separation between the dancer’s motion and 
the fl oor below, the computer producing a line drawing of 
the dancer as he moved and projecting that drawing onto the 
cyclorama.

In a composite projection/dance/ceremonial scene, 
Akhnaten and family are visually isolated on a platform, while 
dancers go through a series of hieroglyphic poses. These 
poses, sensed and stored in one of the computers, are then 
time-delayed and 
projected back onto 
the front scrim, each 
of the succeeding 
elevated lines of 
dancer images being 
delayed a different 
amount of time 
from when first 
sensed.
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In the following example, the “C” and “T” shaped images 
were fi rst sensed from directly above as the dancers came 
on stage, the rotated “C” being the image of the altar under 
construction and the dual “T”s being the cumulative refl ected 
images of the dancers moving about while placing boxes on this 
altar. This composite representation was then, in effect, rotated 
90 degrees towards the audience by transferring the image 

to the computer that, 
in turn, projected the 
scene onto the front 
scrim.

S o m e  p e o p l e 
find a Philip Glass 
opera ,  w i th  i t s 
relentless, reiterative 
arpeggiation, to be 
q u a s i - m e d i t a t i v e 
and a bit static while 
scene changes are 

occurring. To ameliorate these transitions, Video Designer 
Weiss employed his sole “semi-canned” program, a basic, 
full-screen pixel raster image, which he would cause to swirl 
about in dynamic harmony with what was the ambient on-stage 
background. Here Mr. Weiss 
added a colorized fl ow of pixels to 
the isolated image of Akhnaten, 
the color and directional flow 
of the pixels controlled by 
manipulating his iPad.

Another application using 
pixel raster imaging involved the 
projection of vertical lines onto 
a group of panels. These vertical 
lines, centered on each panel, 
served as reference points for 
selected element groupings of 
raster pixels, the orientation of 
these pixels being programmed 
so as to congregate symmetrically 
about their respective vertical 
references, resulting in a group of fl oor-to-ceiling, column-
like images:

Finally, here is an example of the above pixel rastering 
technique being combined with another camera-to-

computer-to-projection image technique, producing 
dramatization of dancer motion. Note how each of the group 
of dancers (lower left-hand corner of image) are encased in an 
envelope of white light. This three-step process went like this:

• Each dancer’s motion was sensed and stored in a 
computer

• A selected (brief) period of time later a succeeding 
collection of dancer positions were sensed and also 
stored

• The difference between dancer positions was computed, 
amplifi ed (producing the white light), and projected 
onto the front scrim

Interactive Video Designer Frieder Weiss, working so 
intently with the invisible, was almost invisible himself: Here we 
see him, situated at his work station at the rear of the Terrace 
Theatre, Orchestra level, armed with a trio of computer 
monitors, keyboards and an iPad, poised to function as busily 
as the proverbial ‘one-armed paperhanger’.

This production of Akhnaten pointed a way to a cost-
effective implementation of visual displays. With Necessity 
continuing to be ‘The Mother of Invention’, the combination 
of computers, IR technology, and evermore powerful projectors 
will be most certainly be functioning as a midwife for the next 
generation of stagecraft.

Acknowledgements:
Production photographs by Keith Ian Polakoff for LBO
Photos of Mr. Weiss and of the backstage ramp & panel by 
Bob Bernard
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Dance dramatization

Akhnaten orates

Raster columns

Man at work

Bravo_insert072211.indd   2Bravo_insert072211.indd   2 7/22/11   1:25 PM7/22/11   1:25 PM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


