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1 Reason for Change

In order to provide the users with successful reading experiences of the mobile codes that are specified in this specification (i.e., QR Code and Data Matrix), previous contribution has proposed informative recommendations for the minimum quiet zone widths and the minimum module width, and it has been adopted as the Appendix D. These two informative recommendations are very important but not enough for more successful reading experiences of the mobile codes. This contribution proposes additional informative requirements to make reading experiences more successful. They are informative requirements for i) symbol contrast and ii) lighting.
i) Symbol Contrast

Symbol Contrast is the difference of reflectance between the light module (a module that the reflectance is high) and the dark module (a module that the reflectance is low) in the symbol. When a mobile code symbol is to be recognized with the camera, the larger the Symbol Contrast, the easier the recognition of the symbol becomes. There are important factors to enable a good recognition performance of the symbol. Therefore, the measurement methodology and grading of the Symbol Contrast are standardized as ISO/IEC15415.
ii) Lighting

When a mobile code symbol is to be recognized with the camera, the environmental condition (Lighting) of the place in which the symbols is captured by the camera critically influences the performance of the recognition. It is assumed that the MCC needs to capture and recognize mobile code symbols indoors as well as outdoors. The indoor Lighting varies. Hence, it is necessary to set up some guidelines for the Lighting conditions for successful recognition, so that the handsets that implement the MCC are able to successfully recognize the mobile codes under such an environmental condition.
Therefore, this contribution proposes informative recommendations for the printing condition (Symbol Contrast) and reading environmental condition (Lighting) for the mobile code symbols.
2 Impact on Backward Compatibility

None.
3 Impact on Other Specifications

None. 

4 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.

5 Recommendation

Review and accept this CR.

6 Detailed Change Proposal

Change 1:  Proposed texts for Appendix D.
D.3 Symbol Contrast
Symbol Contrast is the difference of reflectance between the light module (a module that the reflectance is high) and the dark module (a module that the reflectance is low) in the symbol. When a mobile code symbol is to be recognized with the camera, the larger the Symbol Contrast, the easier the recognition of the symbol becomes.  Conversely, it is more difficult to recognize a mobile code symbol if the Symbol Contrast is smaller. Hence, it is important to recommend the minimum Symbol Contrast that the recognition is expected to be successful.
The requirement of Symbol Contrast pertains to the following 3 elements:
i) The performance of the optics, such as lenses, cameras, etc., for appropriately capturing an image of a printed symbology of which Symbol Contrast is equal to or larger than what is specified;
ii) The performance of the algorithm to read a symbology, which is implemented in the MCC; and
iii)The minimum Symbol Contrast that a Publisher can use to print a mobile code symbol on printed materials or computer displays, so that the symbol is successfully read by the MCC.
	1
	Requirement: Symbol Contrast

	Player
	Relevance
	Recommendation

	(a)
	Hardware Developers
	Yes
	Informative

	(b)
	MCC Developers
	Yes
	Informative

	(c)
	Pulishers
	Yes
	Informative


D.3.1 Hardware Developers

It is important for Hardware Developers to develop optics with enough performance for such Symbol Contrast that is used by Publishers when printing a QR Code symbol or a Data Matrix symbol.

Based on the experiences in Japan where the QR Code has been ubiquitously adopted and used, the scanning technology that is used in handsets implementing the MCC, including cameras, lenses, optics, etc. shall be able to read QR Code symbols and Data Matrix symbols whose Symbol Contrast is 45% or larger.

D.3.2 MCC Developers

It is recommended for MCC Developers to implement an appropriate image correction (or contrast correction) in the MCC for the purpose of improving the code recognition performance for printed mobile code symbols whose Symbol Contrast is 45% or larger.
D.3.3 Publishers

It is important for Publishers to provide a sufficiently large Symbol Contrast when printing a QR Code symbol or a Data Matrix symbol, so that the Symbol Contrast is sufficiently larger than the minimum Symbol Contrast that is supported by the handsets that implement the MCC and are used for reading the mobile code. 

Based on the experiences in Japan, the Symbol Contrast of printed mobile code symbols shall be 55% or larger.

However, a mobile code symbol with a Symbol Contrast that is sufficiently larger than the minimum Symbol Contrast may not be successfully read by a handset. Thus, it is recommended for the Publishers to confirm if their printed codes are successfully read by the targeted handsets before publishing the codes. In case where the printed symbol of the created mobile code is not recognized, it is recommended to increase the Symbol Contrast for printing. 
Note: The measurement methodology and grading of the Symbol Contrast are standardized by ISO/IEC15415. The Symbol Contrast 55% or more corresponds to the grade B in the ISO standard, and is recommended as the OMA standard when a mobile code symbol is printed. However, when printing a mobile code symbol, the Symbol Contrast varies according to the various conditions of the printing materials; for example, the quality of the paper (newspapers, magazines, posters, fliers, etc.), the printing methods, and the colours of ink to be used. Therefore, the Symbol Contrast 45% or more that gives enough margins to 55% is recommended for the Hardware Developers to support. This is based on the experiences in Japan, which has been proven to be successful.
D.4  Lighting
When a mobile code symbol is to be recognized with the camera, the environmental condition (Lighting) of the place in which the symbols is captured by the camera critically influences the performance of the recognition. It is assumed that the MCC needs to capture and recognize mobile code symbols indoors as well as outdoors. The indoor Lighting varies. Hence, it is necessary to set up some guidelines for the Lighting conditions for successful recognition, so that the handsets that implement the MCC are able to successfully recognize the mobile codes under such an environmental condition.
The requirement of Lighting pertains to the following two performances:

i) The performance of the optics, such as lenses, cameras, etc., for appropriately capturing an image of a mobile code symbol under a given Lighting condition; and
ii) The performance of the algorithm to read a symbology, which is implemented in the MCC.

	1
	Requirement: Lighting

	Player
	Relevance
	Recommendation

	(a)
	Hardware Developers
	Yes
	Informative

	(b)
	MCC Developers
	Yes
	Informative

	(c)
	Pulishers
	No
	None


D.4.1 Hardware Developers

Based on the experiences in Japan, the scanning technology that is used in the handsets implementing the MCC, including cameras, lenses, optics, etc. shall be able to read QR Code symbols and Data Matrix symbols under the condition of 30lx-5000lx in the illuminance. Especially, it is recommended to recognize the symbols under the condition of 200lx-1200lx in the illuminance.
It is recommended for the handsets to have a capability to be able to illuminate the symbols by some means, e.g., the photo-light etc., when recognition of the symbol is difficult under the low illumination conditions.

D.4.2 MCC Developers
It is recommended for MCC Developers to implement an appropriate image correction (or illumination correction) in the MCC for the purpose of improving the code recognition performance for printed mobile code symbols under the conditions of 30lx-5000lx in the illuminance.
D.4.3 Publishers
No requirements.

Note: The standard of Lighting of indoor work space is standardized by ISO 8995.
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