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Abstract - ;
The Living Canvas initiative'aims to)explore the novel artistic possibilities of using the performer’s body and clothes as a priajection . \
surface in| the context ofia stage performance. A new: projection system will enable a dynamic or even improvised performance by, /
detecting the posture and silhouette ofithejperformer: and projecting imagery, precisely to the selected parts of body. This will enable B
the performer: to “wearvirtuall costumesthat adapt to the body, or even receive a different face. The dynamic nature ofithe system
will give full control tojthieiperformerwhoeican)freely move around on the stage, with the projection always “following “the performer:
The Living Canvas is,a'collaborative initiativelbetween the and and has acquired|fundingfrom
the tojimplement the vision.

Simulated result of the proposed projection system
Concept pogan e e i canre Sedeonzaion """
The Living:Canyas projectiselves the inverse problem to acquiring an image of the user: inside a/spa- ' x . X
tially immersive display/forstelespresenceiapplications. Using a pair of.cameras, one color; one IR sen- i / ’

sitive, We  canacquire an|image. ofithe userindependent from the dynamic background|[Rhee, [EEE ‘ ‘ Structured videc
TVCG 1/2007]her IR cameralistused|toracquire a segmentation mask by illuminating the user: in
the invisible near-infrared|spectrlim to) create a contrast against the non-illuminated background.
The mask is;then\warped into thelspace of the adjacent color camera to identify foreground pixels
to be transmitted|to)a remote;site;

The Living:@anyas system)replaces the coloricamera with a projector. Instead of acquiring an image, T—— eyt
thejsystem|uses: the mask: to)restrict the projection to the actor;, avoiding spill to the background|or: Jﬁ e At -
stage'set. e A '

R

The pipeline simulated:Actor wearing white garment - IR image - Mask - Virtual clothes - The final result

Prototype

Tihe first stagejofithe initiativelisia technical feasibility, study, to prove the concept and tojidentify

the performance bottlenecksiand their implications on the stage performance.
VWe haveideyeloped atsmalltscale“theatrical stage™ including all basic components (projector, IR

camera, [RSilluminator) tejtest the principles of the system:
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Near-infrared camera image Image mask after segmentation  Masked video image
and warping

S

Additionallsoftware componentsiinclude a basic calibration system to match projector: and/camera:
views:and|various debugging tools:

Experimental setup: Projector, Experimental miniature stage Preliminary result: Projection is
camera and IR light-source with calibration pattern active restricted to the “actor”

Performance

Thelatency from the image acquisition to the image output is the critical factor thatilimits the speed ofimovements ofithelperformer. We chiose a 200/Hz hightspeed
firewire camera (PtGrey Dragoenfly Express) to minimize the acquisition delay. All image processingfiasibeeni carefully.optimized to runwithin the 5:ms, time period.

Image rendering runs in,its,owni thread and minimizes latency through a single-pass rendering metiiod|that aveidsithe necessity for: double-buffering by exploiting the
multirtexture capabilitiesiofithe' GPU.

Running the input side ofithieipipeline at maximum speed, the resulting overall latency/isidominated|by:the inhierent delay:in| the digital projector: running at 60/ Hzand
typically/introducing an internal processing delay of one frame (116 ms). Preliminaryitestsion|thelprototype stiggest that the systemwilllbeifast enouighifor: theatrical pers

formance.
Point Extract. Camera Smoothing | Point Extract.
3ms (200 Hz) 0.19 ms 3ms

Rendering of previous camera frame Rendering of previous camera frame

Future Work

Tihelproject is currently at the scheduled to completelNBy»30th1 2007 By the end|ofithelproject;
We expect to have a thorough understanding of the latency issues, which fabrics to useithatexhibit bothigood/|Rireflec-
tivity/and| good projection properities;and the limitations of the system to)guide thejartistic.exploration. Ve

| .

of the project aims to add|basic posture recognition to adapt the video)to thelactor: on stage, hence creating the
illusion) of virtual clothes by dynamically’warping the video to match the posture ofithelperformer.
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