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1 Overview

This Liaison Statement intends to inform the MPEG of the OMA LOC WG’s interest in the standardization of a reference solution for positioning, based on Image Recognition.

Image Recognition Based Positioning Introduction and Rational
Image Recognition Based (IRB) Positioning is emerging as one of the technologies that can be used in the context of Location Based Services (LBS). IRB positioning may represent a good opportunity for the LBS industry for indoor and dense urban areas. Moreover, an advantage of IRB technology is the availability of 3D orientation of the device: the orientation information is not available in GNSS or any common RF location approach (TDOA, RSSI) and it still remains challenging when location is based on INS and magnetometers sensors. The use of IRB positioning in LBS is characterized by the use of a single camera; in single camera scenario, prior knowledge of the 3D environment is needed to estimate the camera parameters (position and orientation) or to navigate. The 3D information is provided in terms of an images database, where each single image is correlated with spatial information (e.g. camera parameters or 3D coordinates of selected key points of images). Combination of IRB positioning with other technologies, such as INS, can optimize the processing power and minimize the latency of the IRB location procedure.

Some technical considerations
Based on preliminary evaluations by some OMA members involved in IRB, the IRB positioning could be based on the same algorithms and solutions exploited in different domains of images analyses (visual search and multi-camera navigation). From the first analysis, the procedure to estimate the camera parameters can be divided in two steps: 

· selection of a reference image from a database and 

· estimation of the camera parameters (absolute or relative) based on available 3D information on the selected picture. 

SIFT (Scale Invariant Feature Transform) descriptors may also be adopted for image analyses according to the technical solutions already adopted by MPEG (i.e. CDVS (Compact Descriptors for Visual Search)).

The IRB positioning can be implemented in different service architectures:

· terminal-based where the terminal runs the positioning procedure and the images database is uploaded on the terminal

· terminal-assisted, where the terminal periodically uploads the image on the server that returns the position of that image

Both scenarios can be based on the steps previously described (1-reference image selection, 2-camera parameters estimation). From available preliminary evaluations the processing requirements of the overall IRB positioning procedure can be met by mobile devices with acceptable latency. The most critical issues seem to be the required bandwidth and related latency for data exchange procedure between terminal and server.

The standardization of an optimal IRB positioning architecture seems to be a necessary step to facilitate the deployment of this technology in the LBS market, and this work presents similarities with visual search domain (i.e. MPEG CDVS).

Critical issues pointed out in preliminary tests carried by OMA members are: 

· Retrieval is very important for the success of the location procedure. The more complete the images DB is, the higher the probability of selecting a good reference image will be, which leads to successful estimation of camera parameters. For this purpose, an efficient algorithm for visual search is needed for step 1. Preliminary tests show that the CDVS solution meets the requirements for image retrieval in location use cases

· Investigation is required on the correct level of descriptors compression needed for reliable camera parameter estimation, as the current CDVS approach could be excessive and it may not meet the LBS requirements.

We are proposing that MPEG define a unique solution for compressing the descriptors for location and navigation applications. This compression schema can be used for both steps 1 and 2 described above, providing a level of optimization currently not available.
Moreover we encourage MPEG to investigate iterative location scenarios using a sequence of images part of a video, defining mechanism to minimize the exchanged payload over the wireless interface in case of iterative location procedures.
Market Benefits
The benefits of standardizing a solution for IRB Positioning are:

· Customers:

· The IRB positioning technique is characterized by high accuracy and success rates for both indoor and outdoor environments. However it requires action by the user to initiate the positioning process to locate the terminal.
· Application Providers
· A variety Augmented Reality and navigation applications may be built upon IRB Positioning. Deployment costs of the technology could be reduced remarkably.
· Device and HW components Vendors

· IRB positioning represents a valuable alternative to other location technologies currently dominant in the market (i.e. wi-fi). An MPEG defined standard for a reference solution of location procedures in the images domain may bring a higher level of market competition between positioning platform suppliers.

Schedule and Time to Market
As other positioning technologies for indoor and dense urban scenarios are currently emerging and could become the defacto solution, it is highly desirable to have an IRB positioning standard (preferably MPEG) developed as soon as possible. 

Supporting companies
OMA is pleased to highlight that our own members (i.e. NEC, Telecom Italia, LGE, ETRI) have interest in the definition by MPEG of a reference solution for IRB positioning.

2 Proposal

A reference solution for IRB positioning could be reached based on an extension of MPEG CVDS with a new focus on location use cases. However, we are not aware of the completion schedule of CDVS or the impact these changes would have in this schedule. We would appreciate very much if MPEG would take this into consideration and notify OMA of planned steps.

3 Requested Action(s)

1) OMA kindly asks MPEG to provide feedback on MPEG interest and commitment in defining a reference solution for image recognition based positioning
4 Conclusion

OMA thanks MPEG for achievements in visual search domains, opening new frontiers for the image analysis, such as location.
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