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Two Perspectives

ANVIDIA AKhronos Group
- Tegra 2 mobile processor - Industry consortium creating open,
D, royalty-free API standards
~ nviDIA - At the silicon/software interface to enable
software to leverage acceleration
- Graphics, video, image, audio and
compute acceleration APIs
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Standards being worked on today often show
the future of hardware tomorrow
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Silicon Processor Roadmaps

AMooredés Law is alive and wel |
AThe new mantras are parallelism and low power

NVIDIA Tegra Roadmap <3
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AVisual AR needs advanced hardware
- Camera
Image processing
Location sensors
Parallel computing
Graphics rendering and composition

A Special challenge for hardware community
- Need consistent APIs to define and access
advanced capabilities across platforms
AND
- Reliable interop between acceleration
processing blocks
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Mobile Platform Evolution
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Sensor -based '
Applications
Making GPS and

Compass widely : —
available e e i
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But AR needs more!
More sensors, more processing, more interop flexibility

Gaming Camera

Driving Advanced Applications

3D rendering into Driving quality
mobile devices and availability

of image sensors
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Visual -based AR Dataflow

Camera image is drawn to the screen

The camerads | ocati on 3Daugmentationsis
and orientation composited over the
real world image

Camera -to -scene transform locks
Positional the 3D rendering to the real world 4 3D World

Tracking Rendering

/TN

GPS, Compass, Accelerometer, Gyro etc..

ASynchronization of the sensors, cameras and rendering?
AAdvanced camera control?

AEnough processing power for advanced image processing and tracking?
ASophisticated composition of graphics and video?
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Sensors/System:Synchronization

ATimestamp EVERYTHING in a system
- Camera frames, Audio samples, Sensor samples, Display buffer switch times

AApp can then detect and compensate for sensor/pipeline/rendering delays
- Complete control and flexibility

AConcept of Universal System Time defined by SGI
- Incorporated into OpenML Khronos standard

ABroaden UST into a AR -wide synch API standard?

CrenGLES

Timestamped Video
Frames and Audio
samples

Timestamped
graphic frames

Timestamped Video
Location Sensors Frames and Audio
samples
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Advanced Camera and Sensor Control

AConnect OpenMAX IL modules to create arbitrary multimedia pipelines
- Wide variety of building blocks for imaging, video and audio
- Encode, decode, apply an effect, capture, render, split, mix, etc

AOpenMAX IL has camera control module
- Simple exposure, capture control

ANokia discussing bringing FCam research into OpenMX IL
- Advancing camera control flexibility

AAR-capable camera control API? The FCam Architecture
« A software architecture for programmable cameras f

- | . |
o o = F I S h e y e r e g I O n e X t r a. C t I O « that attempts to expose the maximum device capabilities
<

« while remaining easy to program
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http://graphics.stanford.edu/projects/camera -2.0/
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Processor Parallelism

AWe need lots of processing power!
- Image processing, tracking, Al, Physics engines

APhones going multi  -core
- Multi-core CPUs and programmable GPUs

AOpenCL enables distribution of parallel code over
both CPU and GPU compute resources

' i i CPUs GPUs
APort CV/AR/Tracking libraries =i et Wi
over OpenCL for cross -platform pertmance EEREON | S paralel
parallel acceleration? el ,.tE-}.\ gmpuing
§ /A
OpenCL
Multi - Heterogeneous Graphics
processor Computing APlIs and
programming Shading
T e.q. Languages

OpenMP
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Pervasive OpenGL ES

AThe leading 3D rendering API for mobile devices
- Essential power of desktop OpenGL distilled into a much smaller package
- Removes redundancy & rarely used features- adds mobile-friendly data types

AOpenGL ES has become the most widely deployed 3D API
-Smartphones, games consoles, GPS, me d i

97 Windows
L’ILJJ Mobile

@GL]ES

" symbian S

Mobile OS that have adopted
OpenGL ES as their native 3D API
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