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Intellectual Property Rights 
Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become 
aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This 
duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of 
OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org. 
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Overview 

• What is Augmented Reality (AR)? 
• What isn’t AR? 
• Recommended areas of focus 
• Role of mobile broadband service operators in AR 
• Recommendations for OMA AR-related activities 
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What is AR? 

• Key characteristics of AR: 
• Augmentation of supplemental information into a representation of the physical 
surroundings 

• Augmented information can be any multimedia content 
• Augmented information can be static or dynamic 
• Augmented information can be interactive to varying degrees, e.g., 

• Completely static 
• Simple interactive such as clickable links 
• Completely immersive interactivity such as games and virtual environments 
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GPS and 
Compass-based 

Augmented Reality 
Experience 

Good for rough location 
of items outside our field 

of view 

Real World View 
Live camera view 

Virtual Content 
Information about points of interest 

Content placement 
inaccurate due to 

compass error 
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Real World View 
Live camera view 
 

Virtual Content 
Vision-based AR recognizes objects in field of 
view and aligns graphics tightly to target object 

Vision-based 
Augmented Reality 

Experience 
 

Enables a more immersive and 
interactive  
experience 
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SCANS COMPARES POSITIONS RENDERS 

times per 
second 30+ 
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Visualizing  instructions 
e.g. furniture assembly 

Instructional 

Applications 

Gaming & Play 
3D games in real world  
environments vs. virtual worlds 

Turn Left on Main St. 

Navigation & Discovery 
Visualizing points of interest 

Making print , outdoor, TV media, and 
product packaging “come alive” 

Media / Advertising 

“Happy to be here// 

Social Networking 
Placing photos, notes,  graffiti 
in real world for friends to find 

Visual Search 
Retrieving related information 
from web for the object in view 

Today 

In the future… 
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Trevor swam out from under his ledge to greet 
his new friends and munch on some veg. 

Trevor swam out from under his ledge to greet 
his new friends and munch on some veg.	  
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STEP 1 
 
Touch rinse cycle for more 
information, then press button 
on machine 

Done 
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STEP 1 
 
Touch rinse cycle for more 
information, then press button 
on machine 

Done 

Extra Rinse  
Use this option if you have 
sensitive skin and need your 
undergarments completely 
soap free. 
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OYXGEN 

HYDROGEN 

HYDROGEN 
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OYXGEN 

HYDROGEN 

OYXGEN 

HYDROGEN 
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“You’re never too old to eat alphabet soup” 
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Karmen dined at Gibsons last night and loved the 
crabstack! Gotta try it! 

3 hours to go on deadline... 
cutting it close! 

Karmen recommends cool wireless app: 
 
Virtual Dressing Room 

“You’re never too old to eat alphabet soup” 
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Recommended Areas of Focus 

• Mobility 
• Embedded devices 
• Low power 

• Visual augmentation 
• Emphasize capabilities that make rich AR feasible on practical 
devices 

• E.g., hardware acceleration of key AR functions 
• Cooperative APIs that co-exist with other gaming and multimedia APIs 

• Platform/OS independent 
• Support for rich augmented data types (multimedia, gaming, 
hypertext) 



© 2011 Open Mobile Alliance Ltd.  All Rights Reserved. 
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document. OMA-CD-MobAR-2011-0019 Slide #25 

[OMA-Template-INFslides-20110101-I] OMA-CD-MobAR-2011-0002 

CV Services 

AR Standardization – Key APIs and 
Interfaces 

Computer Vision Acceleration 

Mobile Device Hardware 

Augmented 
Reality 

Gesturing 

Visual 
Search 

Object 
Brokering 

Object 
Caching 

Geolocation- 
Based 

OpenAR 

CPU, Accelerated CPU, DSP, GPU, Purpose-built Hardware, … 

OpenCVA 

Applications (AR, Camera, …) 

Face 
Recog. 

Camera 
Capture/ 
Render 

Google, 
Microsoft, 
Apple, etc. 

Closed 
APIs?. 

KHARMA/ 
KML, etc. 

Open 
Cloud 

Services 
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Mobile Device Hardware 

Computer Vision Acceleration 

Priority 1:  OpenCVA 

AR Services 
(Key Pt., Search, 

Tracking, …) Gesturing Visual 
Search Cloud 

OpenCVA 

Applications (AR, Camera, … 

Face 
Recog. 

Specialized CV/
AR 

Hardware 
GPU CPU 

CVA Libraries, Drivers, etc. (OS dependent) First Key Interface 
for Standardization 

Accelerated 
CPU DSP 
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      + OpenAR CV Extensons TBD 

Priority 2:  Higher Level CV Services 

Computer Vision Acceleration 

Mobile Device Hardware 

AR Services Gesturing Visual Search 

Proprietary, Accelerated CPU, DSP, GPU, Custom Hardware, … 

OpenCVA  

Applications (AR, Camera, …) 

Face 
Recog. 

Existing AR APIs 

Detector Tracker 

Feature 
Extraction 

AR/CV High Level Application Services OpenAR 

Additional 
Functions, e.g., 
OpenCV (TBD) 

Camera 
Capture/ 
Render 
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Khronos OpenMAX-like 
Architecture for AR/CV 

OpenMAX Application Layer (AL) 

OpenMAX Integration Layer (IL) 

OpenMAX Development Layer (DL) 
Low-level Media Primitives (Silicon-Independent) 

Media Component Interfaces 

ES Multimedia Applications 
AL Object interface 

Audio 
Components 
(e.g., MP3) 

Video 
Components 
(e.g., H.264) 

Image 
Components 
(e.g., JPEG) 

CPUs DSPs GPUs 

Playback 
Object 

Playback & 
Record 
Object 

OpenMAXCV Application Layer (AL) 

OpenMAXCV Integration Layer (IL) 

OpenMAXAR Device Layer (DL) 
Low-level Hardware Access Primitives (~OpenCVA) 

AR/CV Component Interfaces 

ES AR/CV Applications 
AL Object interface 

CPUs DSPs GPUs 

Feature 
Extraction Detector 

Tracker 
Additional 

Functions, e.g., 
OpenCV (TBD) 

Gesturing 
Enabler 

Visual 
Search 
Enabler 

Face 
Recog. 
Enabler 

Cloud 
Object 

Detector 
and Tracker  

Object 

Visual 
Search 
Object 

Gesturing 
and Human 

Feature 
Object 

SVG CV HW 

Camera 
Capture/
Render 

Camera 
Object 
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Role of Mobile Broadband Service 
Providers in AR 

• AR has only recently become feasible on embedded devices 
• Must establish an industry focus on: 

• Mobile AR 
• Low-power, Embedded devices 
• Practical implementation constraints 
• Time-to-market 

• Voices of mobile service providers is essential: 
• Priorities of work 
• Use cases 
• Functional requirements 
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OMA’s Role in AR 

• AR is a highly specialized field 
• Many standards organizations will address small parts of the problem: 

•  Khronos – CV and AR acceleration APIs and possibly embedded module architecture 
• W3C – HTML5/Javascript bindings, other web interfaces? 
• MPEG Forum and others may address specific component technologies at some point 
• OGC – Geospatial tagging 

• OMA is a good forum for unifying the inputs and viewpoints of mobile system operators and 
vendors 

• Use cases, functional requirements 
• Message:  Mobile, Low-power, Practical, Time-to-market 

• Many key components of AR are outside of OMA’s scope 
•  In our view, it is unlikely that OMA could establish sufficient AR/CV expertise (and 
participation) to effectively address AR architecture or detailed component 
specifications 
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Specific Recommendations for OMA 

• OMA should continue to address the key characteristics of AR/CV that are 
essential for mobile embedded devices 

• Address use cases and functional requirements 
• Complete first version quickly 
• Continue to refine in response to industry evolution 

• Generate awareness and participation of OMA members, particularly 
mobile system operators 

• Establish liaison relationships with key organizations that will be 
generating component specifications/standards 

• Actively feed use cases and functional requirements to those groups 
• Actively respond to deficiencies and holes in industry standards for 
AR/CV (de facto and actual published standards) 


