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Smart standards enable innovative lighting applications 





STANDARDIZATION 

STIFLES 

INNOVATION 

YOUR CONSTRAINTS ARE 

YOUR CUSTOMER’S 

PLATFORM 

Presenter
Presentation Notes
Creativity thrives AROUND constraints, too.



LIGHTING TECH ARCHITECTURE 

LIGHTING DESIGN 

Presenter
Presentation Notes
The health of the lighting industry depends on the collaboration between lighting technology, architecture & construction, and lighting design.



LIGHTING EMBEDDED INTO 
MASS-CUSTOMIZED 
ARCHITECTURAL SYSTEMS 

architecture as 
socket 

BIM, PERFORMANCE MODELING 
digital 
simulation 

lean 
commissioning 

COMMUNICATIONS STANDARDS, 
SIMULATED SYSTEM DYNAMICS 

STANDARDS >>> APPLICATION INNOVATIONS 



ARCHITECTURE AS SOCKET 
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…starting with the transformation of Lighting into an embedded material
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Many people proclaim Thomas Edison’s light bulb as his greatest invention…but I think it’s his socket.  Sockets deliver standardization that enables second-level innovations at the architectural scale.
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Although I see the need to make the leap in energy efficiency in traditional light sources…
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Lighting has always been dangerous, fragile, objectified; it needed to be contained.
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From firelight to gaslight…
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…to incandescent electric…
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Even something as simple as an Edison socket and bulb can be transformed by these technologies.





Presenter
Presentation Notes
Architects want to use light to create pattern, textures, surfaces of light.



IMAGE: LEO VILLAREAL 
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While the industry keeps producing ever-more efficient A-lamps and downlights, I believe designers are eager to embed lighting directly into architectural construction systems. 

Released from the constraints of fixtures, lighting will become ubiquitous, natively integrated into architectural construction systems.
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So what new socket standards do we need to deliver these concepts?



BUILDING INFORMATION 
MANAGEMENT 
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While the lighting industry has spent the last decade dealing with LEDs, the worlds of architecture and construction have had their own radical changes.

With Building Information Management, architecture has fundamentally advanced from old fashioned drafting to a data-rich design paradigm.
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The concept of “documents” is dead; all the data needed to construct a building resides in the model.

The sheer quantity of digital data going into a modern building model is phenomenal…materials and their properties, devices and their functions, systems and how those systems are interconnected.
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Performance over time is accurately predicted…along a host a variables such as thermal analysis, solar exposure, material costs, etc.




PARAMETRIC 
DESIGN 
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So…
The process of documentation and analysis is fundamentally different;
And now, the technique of design is changing, too.
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An entire generation of young architects is being trained on using parametric design techniques, on everything from urban planning to building massing, to furniture design.  They are no longer thinking  in terms of plans and sections; they are thinking in terms of mathematically-developed systems.

Acadia.org -- 2011 -- Competition Entry
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Sophisticated parametric design is already delivered directly through web configurators, such as this pendant example.

When will lighting integrate such customization and project management directly into BIM?



DIGITAL 
FABRICATION 
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With digital fabrication, the way buildings are physically constructed will continue to evolve…
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There is a lot of hype around 3D printing, but 2D processes are already widely used throughout the construction industry.

For example, architecture students have routinely used lasercutting for over 15 years already; digital fabrication has simply become engrained in their thought process.
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Standardized modules + digital fabrication will lead to new levels of cost-efficient sustainability during the construction process.

Imagine combining the power of digital fabrication with mobile, on-site assembly?  Aluminum gutters are fabricated at the construction site! The guys roll up with a rig filled with raw sheet metal, extrude the lengths they need, and walk the pieces right to the building.  That’s half a light fixture!



EDISON AND THE  
MILLENIAL GENERATION 
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What happens when you combine Edison sockets, parametric design and digital fabrication?
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Combine parametric design with Edison sockets…



A DESIGN EXAMPLE… 
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Advancing a bit to a modern Zhaga module…
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Let’s imagine for a moment that you’re an architect, and you have a delightful idea for a luminous wall.  A wall with gentle curves constructed of glowing tiles.
How could we deliver such a design?
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Start with a standard Zhaga linear shape with known physical and performance parameters…
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We use software like Rhino + Grasshopper to parametrically define the tile around the module.

Notice that the control interface is a series of mathematical modifiers.
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We then parametrically define the wall and map the tiles to the curved surfaces.
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And we digitally fabricate the tiles, structure, connections, etc.
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I’m sure you can imagine the control possibilities when each module integrates sensing and on board intelligence.



DATA SIMULATION 
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First, the industry needs to ensure that every piece of hardware can talk to each other
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…because in 1986 the IES created a simple photometry file standard.  The IES standard is an excellent example of how a small amount of data…just a fragment of text information…can revolutionize design processes, moving lighting design from to manual calculations to highly accurate simulations.




NESTING FILE STANDARDS 
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Architectural design is moving from Specification to Simulation via data-hungry BIM systems, and much like Russian dolls, small data files aggregate into a wealth of information.



NESTING FILE STANDARDS 

Presenter
Presentation Notes
A huge amount of data is developed during the design and manufacture of lighting systems.

For example, LED’s are already measured and tracked from wafer to package.

If you image a container definition, in it you might have some data files describing the optical output, the thermal interface, the power interface, perhaps a data interface, and even lifecycle information such as date of birth or material content.



NESTING FILE STANDARDS 
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The LED container file nest into modules, which require their own descriptive layer.




NESTING FILE STANDARDS 
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Modules interchange into fixtures which have their own unique results…




NESTING FILE STANDARDS 

Presenter
Presentation Notes
And fixtures, along with controls and system logic, compose a system

A huge amount of data is developed during the design and manufacture of lighting systems.

Why is this data not available during the design of the building?  Why does it not live with the building in perpetuity?  What if in 10 years a building manager wants to query the lifecycle information of the LEDs in his building?  Why not?
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An excellent precedent for advanced simulations already exists in the theater world, with the WYSIWYG software package, used to pre-viz entire shows such as for U2’s 360 tour.



LEAN 
SPECIFICATION & COMMISIONING 
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When you have a series of intelligent devices, communicating on a network, all with a common descriptive system of data files, the specification and commissioning process can be revolutionized.
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The lighting industry still functions on a paper drawing/paper specification process.  It hasn’t changed in close to a hundred years.
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How do you document the element of time in an architectural drawing set?

Or the responsiveness of a vision-based control system?

The answer is you simply can’t:  The old ways can’t accommodate the new technologies.



Presenter
Presentation Notes
Software for creating interactive, multi-media installations like Touch Designer or Isadora hint at the future of modern lighting design.  
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I’ve also noticed a striking similarity in the interfaces between interactive lighting software and parametric design systems.

When designers creates rules and modifiers for the physical architecture, they will link those controls directly to modifiers for the lighting and media content.
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As a lighting designer, this is what I dream of as an ideal system.

A series of intelligent input and output devices from diverse manufacturers seamlessly connected to a cloud-based system.

Leviton wall switch to trigger a media clip;
Tyzx stereo vision camera to turn on/off a light bulb;
Lutron keypad to control RGB light hues;
App to monitor the performance of the system.

All of these intelligent devices, from any manufacturer, should be able to talk as part of a unified system.
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When the final components are installed at the construction site and physically connected to the network, the control system is already awaiting in the cloud.

The system dynamics between the smart devices are guided via the simulations already established and running in the cloud.
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I call this concept “Lean Commissioning”, where a connection is forged directly from design intent to lighting system operation, 

You could image a designer could even take his initial system diagrams and simulations to the construction site and directly fine-tune the lighting to match his or her initial intentions.



How to avoid commodification?  
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Innovators need the opportunity to sell specialty solutions that plug into volume formats.



PROPRIETARY 
TECHNOLOGY 
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How to avoid commodification?  
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Innovators need the opportunity to sell specialty solutions that plug into volume formats.
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THANK YOU! 
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Comments?  Questions?
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