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Method of Improving Decoding Speed on Off-The-Shelf Camera Phone

FIELD OF INVENTION

[0001] The present invention provides a system and method to improve the

performance of a mobile device's camera, when used to decode bar codes, without

making changes to the camera or mobile device hardware.

BACKGROUND OF INVENTION

[0002] Bar codes are graphical representations of data, the most common of

which are referred to as one dimensional ( 1 D) and two dimensional (2D) bar codes 1D

bar codes are images that represents data by varying the widths and spacings of

parallel lines. 2D bar codes are also images that represent data, but in addition to the

parallel lines, or bars, a 2D bar code may contain rectangles, dots, hexagons and other

geometric patterns in two dimensions. A common example of a 2D bar code is a Quick

Response (QR) code. QR codes consist of black modules arranged in a square pattern

on a white background. The data encoded in bar codes are interpreted by optical

scanners and/or software.

[0003] Bar codes originally were scanned by special optical scanners called bar

code readers; later, scanners and interpretive software became available on devices,

including desktop printers and smart phones. Today, devices considered bar code

readers include, but are not limited to: pen-type readers, laser scanners, CCD readers,

camera-based readers, omni-directional bar code scanners, and ceil phone cameras.



[0004] Some of the leading manufacturers of mobile devices offer bar code

scanning software that can be installed on their respective devices. The goal of this

software is to allow consumers to use their mobile devices to scan bar codes that they

encounter, including, but not limited to, those on products in stores or on

advertisements for products and/or services located in media such as magazines and

posted in public places, such as bus stops.

[0005] Rather than integrating a laser scanner into a mobile device, mobile

device manufacturers reiy on the camera in the device to capture the image before it is

processed, i.e., decoded by the software installed on the phone or remotely accessible

to the phone via a network connection.

[0008] The capability of a mobile device to decode a bar code is impeded by the

speed of the process. In fact, it takes several seconds from data capture to decode out.

The majority of the lag is because the camera takes too long to capture the image,

slowing down the processing time in general.

[0007] When a mobile user is taking a picture with a camera phone, the

photographer and the subject may have more patience and will wait for the focus, white-

balance, and exposure to adjust. After ail, when taking a picture with a traditional

camera, individuals are accustomed to waiting to frame the perfect shot. But scanning

a bar code should be faster to be of use to the mobile device owner.

[0008] Using a mobile device to decode a bar code is slow because the scheme

of image capture is complex. The entirety of the decoding process includes both

capturing the image of the bar code and decoding it. A standard off-the-shelf camera in

a mobile device uses auto-focus, auto-white-balance and auto-exposure controls. The



adjustment of these features by the mobile device accounts for the majority of the time

taken by the decoding process. Because cameras in mobile devices are not optimized

for capturing bar codes, the image captured after the lengthy adjustment of these

features is often not useable, i.e., not enough detail was captured in the image of the

bar code for the software to process the image and decode the bar code. Now, the user

must repeat the lengthy process and hope the process is successful. If not, the user

repeats the process and again and waits again.

[0009] A mobile device owner is less prone to scan a bar code if the activity is

too time consuming. Merchants such as retailers, wholesalers, and manufacturers

depend on mobile device owners scanning bar codes; retailers, wholesalers, and

manufacturers link their market research as well as their promotions to data that they

receive when mobile device owners scan bar codes. Thus, if mobile device owners find

scanning bar codes too onerous, these retailers, wholesalers, and manufacturers miss

out on market data, missing out on possible marketing opportunities and sales.

[0010] Because the time lag lies within the camera hardware itself, the most

effective way to improve the speed of bar code scanning with a mobile device is by

upgrading the hardware. However, cameras that are adjusted to maximize bar code

scanning are not ideal for taking pictures, so the commercial viability of the camera

could decrease by customizing the camera hardware to maximize bar code

scanning/capture capabilities.

[001 1] Additionally, a specialized hardware approach would require a consumer

to purchase a mobile device that contains this hardware ideally, retailers, wholesalers,

and manufacturers favor a solution that is not device-dependent because the more



consumers scanning bar codes, the better, and every mobile device consumer will not

purchase the same mobile device. The promise of "better bar code scanning" may not

be the draw that directs a consumer to make a certain purchase decision.

[0012] A need therefore exists for a faster way to utilize the hardware available in

the camera of an off-the-shelf mobile device to increase the speed of bar code

processing.

SUMMARY OF INVENTION

[0013] An object of the present invention is to provide a method for improving the

speed of the camera in any off-the-shelf mobile device to increase the processing speed

of bar code scanning with the device.

[0014] The term bar code refers to any item containing decodable indicia,

including but not limited to a 1D bar code, a 2D bar code and/or one or more optical

character recognition (OCR) symbols.

[0015] Unlike the large variety of pictures that a user of a camera on a mobile

phone is capable of taking, images of bar codes are similar in that they will likely be

taken at close range and/or under similar lighting conditions. Bar codes, although they

include, but are not limited to, 1D bar codes, 2D bar codes and/or one or more optical

character recognition (OCR) symbols, require a similar level of detail in order to perform

decoding processing. Thus, the camera settings used when decoding a bar code or

other image of decodable indicia can be decoded are similar enough that enabling the

camera settings, such as auto-focus, auto-white balance, and auto-exposure and

illumination, to adjust each time a bar code is to be captured, is a waste of time. Given



that this time is detrimental to the success of getting mobile phone users to scan bar

codes regularly, eliminating the necessity of adjusting the settings each time a picture is

taken would improve the usability of the technology.

[0018] The field of view (FOV) used to capture an image of a bar code, a 50

degree diagonal, is smaller than that used by default in a camera phone, a 60 degree

diagonal. The FOV of a camera refers to the portion of the worid that is visible through

the camera at a particular position and orientation in space. Objects outside of the FOV

are not recorded. Decreasing the FOV of a camera phone decreases the amount of

pixels being captured. Capturing fewer pixels saves time.

[0017] The system and method of the present invention increases the speed of

bar code processing with an off-the-shelf camera phone by disabling and adjusting

certain features to increase the speed and efficacy of bar code scanning with this

mobile device. This method involves adjustments to the auto-focus and optionally one

or more of auto-white balance, auto-exposure and illumination, and FOV.

[0018] in an embodiment of the present invention, after the adjustments are

made to the auto-focus, auto-white balance, auto-exposure and illumination, and FOV,

the mobile device captures an image of a bar code and sends the image to a decoder,

such as a processor configured to locate and decode the decodabie indicia in the

image. If the decoder succeeds, the process is complete. If the decoder fails, the items

are adjusted anew and another image capture is attempted. The process completes

until the decoder can decode the decodabie indicia in the image.



[0019] The adjustments to the auto-focus and optionally to one or more of the

auto-white balance, auto-exposure and illumination, and FOV in this system and

method are described below

[0020] The present invention includes disabling the auto-focus and pre-defining

focus points for the camera in one embodiment of the present invention, the nearest

focus position is selected, for example, 10cm from the phone. The camera can toggle

between this and other pre-defined position to find a suitable position, rather than adjust

using the auto-focus.

[0021] Embodiments of the present invention include disabling the auto-white

balance on the camera on the mobile device and setting a pre-defined white balance as

the default value.

[0022] Embodiments of the present invention include controlling the auto-

exposure and illumination in part by disabling the auto-exposure control in one

embodiment of the present invention, rather than use the auto-exposure control,

exposure levels (gain and exposure time) are pre-defined and then, the auto-exposure

selects from this limited set depending upon the focus position.

[0023] Embodiments of the present invention include includes setting an FOV of

approximately 50 degrees in diagonal. This reduced FOV reduces the time of image

capture. If the first image captured is unsuitable, the process is repeated to capture

another frame.

[0024] in an embodiment of the present invention, the auto-white balance, auto-

focus, auto-exposure and illumination, and FOV controls are centrally managed by

computer-readable code that is executed on one or more processors configured to



achieve this task. The one or more processors can be internal or external to the mobile

device. The computer-readable code, i.e., the software is stored on a storage resource

within the mobile device or external but accessible to the mobile device via a network

connection.

[0025] Implementing this system and method in the software of the mobile device

is advantageous because the system and method remains divorced from the hardware

and is therefore useful across mobile devices. Possible implementations include, but

are not limited to: 1) installing a specific bar code scanning software on the mobile

device that when initialized, will manipulate the camera settings in accordance with the

system and method and 2) integrating a "bar code scanning" mode into existing camera

software, so when the mode is initiated, the camera settings are configured in

accordance with the system and method.

[0028] Although the present invention is described in relation to manipulating the

camera on a mobile device to accomplish more efficient bar code scanning, one skilled

in the art will appreciate that the teachings of this invention can be applied to various

types of image capture as applied to devices configured to capture images. For

example, the present method can be practiced using a webcam connected to a

computer system with either a wired (e.g. USB) or wireless connection.

[0027] Different bar codes are consistent enough that the process of capturing

them and decoding them can be improved when the settings within a mobile camera

and standardized for this image type. This same methodology, disabling automatic

features and adopting default settings for a particular type of image capture to increase

speed, can be adopted for groups of other similar images.



BRIEF DESCRIPTION OF DRAWINGS

[0028] FIG. 1 is an illustration of an aspect of an embodiment the present

invention.

[0029] FIG. 2 is an illustration of an aspect of an embodiment the present

invention.

[0030] FIG. 3 depicts a technical architecture of an embodiment of the present

invention.

[0031] FIG. 4 depicts the workflow of an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0032] The present invention provides a system and method for improving the

speed of the camera in any off-the-shelf mobile device to increase the processing speed

of bar code scanning with the device.

[0033] Unlike when using a camera on a mobile device to take pictures, when

photographing a bar code, the image quality as perceived by the human eye is less

important. Rather, the ability for software running on the processor in the mobile device

and/or external to the mobile device to locate and decode the decodable indicia within

the image is essential. With its default settings enabled, the act of taking a picture with

a camera on a mobile phone takes a few seconds. After the picture is taken, it can be

sent to the decoding software. The speed of the camera impacts the usability of the

mobile device because waiting a few seconds to capture a bar code is not acceptable to

most users. In order to improve the speed of the device without altering the hardware,



mechanisms in the camera can be disabled and adjusted. The resultant image is of

lower quality, the image can be decoded and the process is much faster and therefore,

attractive to the user

[0034] The system and method of the present invention involves making

adjustments to the auto-focus and optionally to one of more of the following items: 1)

auto-vvhite balance; 2) auto-exposure and illumination; and 3) FOV. These adjustments

are hardware independent and therefore applicable to any mobile device camera

available off-the-shelf. The adjustments to the features are implemented and controlled

by software, computer-readable code, executed by one or more processors.

[0035] In general, rather than allow the features of the camera in the mobile

phone to auto-adjust, the automatic capabilities are disabled and the camera is

defaulted to one or more pre-defined settings. The camera toggles between only these

settings until an image of sufficient quality for successful decoding is captured.

[0038] Substituting pre-defined defaults for bar code scanning is possible

because there are constants when scanning a bar code. For example, the white

balance can be pre-configured for black and white, the only colors in a bar code. The

focus point can be pre-defined to accommodate a constant short distance because

mobile device users scan bar codes from a close distance. The exposure level can be

minimal because capturing a bar code does not require much illumination. Finally, the

FOV can be decreased because the image quality required to decode the indicia in the

bar code is less than the desired image quality when taking pictures of scenery.

[0037] Essentially, the settings are adjusted to take the lowest quality/fastest

picture, but with high enough quality to decode an image of decodable indicia. Taking



multiple low quality photos at default settings is faster than taking a high quality image

with settings that take time to auto-adjust.

[0038] The adjustments to each feature are discussed below.

Focus

[0039] The auto-focus mechanism is one of the slowest, if not the slowest, on a

camera. Thus, the present invention includes disabling the auto-focus and pre-defining

one or more default focus points for the camera. The auto-focus, when enabled,

captures a few images before determining the best focus position. Limiting the number

of focus positions to one or more pre-defined positions limits the amount of time the

camera spends focusing.

[0040] When scanning a bar code, the user of a mobile device will generally

place the bar code a short distance in front of the camera. Thus, in an embodiment of

the present invention, using the shortest focus point should result in an image of

sufficient quality to decode.

[0041] in an embodiment of the present invention, the nearest focus position is

10cm from the mobile device. This is the default for an initial image capture. If this

resultant image cannot be decoded by the decoder, the image capture process is

repeated with the next closest focus point. The process of choosing more distant focus

points is repeated until an image is captured of sufficient quality for decoding.

White Balance

[0042] An embodiment of the present invention includes disabling the auto-white

balance on the camera on the mobile device and setting a pre-defined white balance as



the default value. Because current bar codes have only two colors, black and white, the

functionality of the auto-white balance does not benefit the decoder and only increases

the time needed for the decoding operation. By pre-defining a value, the image quality

of the captured bar code is useable for decoding, while the process of capturing the

image is faster.

Exposure and IIIumiliation

[0043] An embodiment of the present invention also includes controlling the auto-

exposure and illumination in part by disabling the auto-exposure control in one

embodiment of the present invention, rather than use the auto-exposure control,

exposure levels (gain and exposure time) are pre-defined and then, the auto-exposure

selects from this limited set depending upon the focus position. Rather than use the

auto-exposure to determine the correct illumination in a given situation, the camera

toggles between one or more pre-defined levels.

[0044] in bar code scanning, brightness control need not be precise, while speed

is critical. Thus, limiting the exposure to one or more pre-defined levels, will reduce the

exposure time and thus reduce the time period necessary to capture an image of

suitable brightness. In setting the pre-defined levels, reducing integration time is

preferable to reducing flash output to improve motion tolerance. Also, in order to avoid

impacting image quality, short integration and relatively large gain are selected. Taking

these factors into consideration, the pre-defined levels could be set according to Table 1

or Table 2 below, for example.



Table 1

Table 2

[0045] In an embodiment of the present invention, the fastest exposure, the

setting with the lowest flash level, is selected first. If the image captured is unusable by

the decoder, the second fastest setting is selected and the image captured is repeated

and so on until a useable image is captured. Table 3 contains an example of a first and

second setting used in an embodiment of the present invention.

Table 3

[0048] There is relationship between focus points and exposure and illumination,

i.e., certain exposure and illumination levels are most effective dependent upon the

focus point. Thus, in an embodiment of the present invention, the exposure levels are

coordinated with the focus points. For example, a certain focus point will have an

associated group of pre-set exposure levels. A different focus point will have a different

group of associated pre-set exposure levels.



Field o f V w

[0047] A n embodiment of the present invention includes setting an FOV of

approximately 50 degrees in diagonal. Decreasing the FOV decreases the number of

pixels captured. While decreasing the amount of pixels for a standard photograph, such

as a headshot, could represent a decline in quality, the image of the bar code must only

have a minimum level of detail necessary for decoding. Apart from providing an image

with a bar code that can be decoded, the actual picture quality, specifically the visual, is

unimportant. This reduced FOV reduces the time of image capture if the first image

captured is unsuitable, the process can be repeated to capture another frame.

[0048] FIG 1 is an illustration 100 of aspects of an embodiment of the present

invention. Referring to FIG 1, the focus point 110 camera 120 is a default value that is

used to capture an image of the bar code 130. The FOV is set to a 50 degree diagonal

140, as opposed to the default 60 degrees diagonal 150 used to take pictures.

[0049] FIG 2 is an illustration 200 of aspects of an embodiment of the present

invention. The first focus point 210 of the camera 220 is 10 cm. At the default exposure

level of this embodiment, if an image of decodable indicia captured using this focus

point is not of sufficient quality to be decoded, the next image is captured by the camera

at the second focus point 230 [Please supply a possible distance]. The FOV remains

50 degrees 240, as opposed to 60 degrees 250.

[0050] FIG 3 depicts the technical architecture 300 of an embodiment of the

present invent ion in this embodiment of the present invention, the auto-white balance,

auto-focus, auto-exposure and illumination, and FOV controls are centrally managed by

decoding software running on a processor 330. in the embodiment of FIG 3 , the



processor 330, is internal to the mobile device 310. However, additional embodiments

of the present invention employ an external processor that communicates with the

camera element 320 on the mobile device via a network connection.

[0051] The mobile device 310 contains a camera element 320 that is used to

capture an image of a bar code, i.e., an image containing decodable indicia. Bar codes

include, but are not limited to, 1D bar codes, 2D bar codes and/or one or more optical

character recognition (OCR) symbols.

[0052] When the user of the mobile device indicates that he or she will be

scanning a bar code, for example, by making a selection on a graphical user interface

350 on the mobile device 310, the software on the processor 330 accesses the camera

element 320 in the mobile device. The decoding software disables the auto-focus and

defaults the focus to a pre-determined value. Additionally, the software does one or

more of the following: disables auto-white balance and defaults the white balance to a

pre-determined value, disables auto-exposure routines and defaults the exposure and

illumination to pre-determined values, and sets the FOV to 50 degrees in the diagonal.

[0053] In this embodiment, the software application containing the computer-

readable code that adjusts these settings, is implemented as part of the decoding

software executed by the processor 330. Thus, when the decoding software is

initialized, the camera settings are adjusted in another embodiment of the invention,

the computer-readable code is executed as part of a "bar code mode" within the general

camera software of the mobile device. To initialize the application, for example, the end

user could switch into "bar code mode" from "normal mode."



[0054] After the camera element 320 has captured the image containing

decodable indicia, this item, and/or a request to decode this item, is sent to a processor

330 running decoding software. The format of the image and/or request sent to the

processor 330 includes, but not limited to, a raw image bitstream or a compressed byte

bitstream. A compressed image bitstream includes but is not limited to a TIFF byte

stream, a GIF byte stream, a JPEG byte stream, or MPEG byte stream

[0055] Software, computer readable-code, executed on processor 330 attempts

to locate the decodable indicia in the image in order to decode this image. If the

software can locate and decode the image, the resultant decoded message is sent to

the mobile device and/or saved on storage media 340.

[0058] The storage media of FIG. 3 is internal to the mobile device 310, but in

additional embodiments of the present invention, the storage media is external to the

mobile device 310 and accessible to the processor 330 via a network connection.

[0057] if the software being executed by processor 330 cannot locate and/or

decode the image, in this embodiment, the processor sends a message to the camera,

triggering the camera to capture another image with re-configured settings. Changes to

the settings include but are not limited to, selecting the next pre-defined focus point

and/or selecting the next pre-defined exposure level.

[0058] Under the control of the decoding software running on the processor, the

camera element 320 captures another image and the process repeats until decoding

the indicia is accomplished by the processor 330 An embodiment of this process is

described in FIG 4



[0059] In the workflow 400 of FIG 4 , each pre-deiermined focus point has two

associated pre-set exposure levels. The first focus point is closer to the mobile device

than the second focus point.

[0080] In the workflow of this embodiment 400, first, two focus points and each

focus point's two respective exposure levels are set by the decoder application (S410).

Then, the decoder application initializes, disabling the auto-focus, auto-white balance,

and auto-exposure, setting the FOV to 50 degrees, and enabling a default, pre-defined,

white balance (S420). Then, the application sets the focus point closest to the camera

as that which will be used for the image capture and selects a default exposure level

from the two pre-defined focus points (S430). The shortest exposure is selected first,

as the faster the time, the more effective the application.

[0081] Now that the settings are configured for bar code scanning, the camera

mechanism captures a frame (S440). The camera makes a call to the decoder

application, i.e., the image and/or request to decode the image is sent to the decoder

(8450). The decoding software attempts to decode the decodable indicia in the image

(8460).

[0062] if this attempt is successful, i.e., the quality of the indicia captured in the

image is of sufficient quality to decode, the decoding software succeeds (S470a) and

the process terminates.

[0063] in an embodiment of the present invention, the termination sequence of

the application includes returning the settings of the camera in the mobile device to its

defaults. For example, one or more processors would execute code to enable auto-

focus, auto-white balance, auto-exposure, and re-set the FOV to 60 degrees.



[0064] If the decoding attempt fails, the decoding software reconfigures the

camera by first changing the exposure to the second exposure level for the focus point

and/or changing the focus point and using one of the two exposure levels at this new

focus point (S470b). After making these adjustments, the camera captures another

frame (S440). Again, the image is sent to the decoder for evaluation and possible

decoding (S450). If the image is decoded successfully, the process terminates (S470a).

if the image cannot be decoded, the settings are re-adjusted again and the process

repeats, more frames are captured, until an image is produced that can be decoded.

[0085] Although the camera may ultimately take more than one frame before the

decoder is successful, this process will still save time for a number of reasons, some of

which are enumerated. First, the settings on the camera whose auto-adjustments

require time are disabled. Second, the length of the exposure is decreased. Third, the

FOV is smaller than the default for taking pictures and therefore, the camera captures

fewer pixels.

[0068] The number of focus points and exposure levels in FIG 4 is meant by way

of example in this embodiment. Because the auto-controls are disabled, once the pre¬

set points and levels are exhausted, the camera will not attempt to capture any more

frames. However, using additional settings adds time to the process. Thus, when

setting the defaults for the process, one should appreciate that there is a balance

between selecting multiple levels, so the process will always result in a useable frame,

and attempting to capture the lowest quality, yet useable image, with the smallest set of

possibilities, in order to increase the speed.



[0067] Although the present invention has been described in relation to particular

embodiments thereof, many other variations and modifications will become apparent to

those skilled in the art. As such, it will be readily evident to one of skill in the art based

on the detailed description of the presently preferred embodiment of the system and

method explained herein, that different embodiments can be realized.

[0088] Computer-readable code or instructions need not reside on processor 330.

Referring to FIG 5 , in one example, a computer program product 500 includes, for

instance, one or more non-transitory computer readable storage media 502 to store

computer readable program code means or logic 504 thereon to provide and facilitate

one or more aspects of the present invention.

[0089] Program code embodied on a computer readable medium may be transmitted

using an appropriate medium, including but not limited to wireless, wireline, optical fiber

cable, RF, etc., or any suitable combination of the foregoing.

[0070] Computer program code for carrying out operations for aspects of the present

invention may be written in any combination of one or more programming languages,

including an object oriented programming language, such as Java, Smalltalk, C++ or

the like, and conventional procedural programming languages, such as the "C"

programming language, assembler or similar programming languages. The program

code may execute entirely on processor 330 or on a remote computer systems resource

accessible to processor 330 via a communications network.

[0071] One or more aspects of the present invention are described herein with

reference to flowchart illustrations and/or block diagrams of methods, apparatus



(systems) and computer program products according to embodiments of the invention

it will be understood that each block of the flowchart illustrations and/or block diagrams,

and combinations of blocks in the flowchart illustrations and/or block diagrams, can be

implemented by computer program instructions. These computer program instructions

may be provided to a processor of a general purpose computer, special purpose

computer, or other programmable data processing apparatus to produce a machine,

such that the instructions, which execute via the processor of the computer or other

programmable data processing apparatus, create means for implementing the

functions/acts specified in the flowchart and/or block diagram block or blocks.

[0072] These computer program instructions may also be stored in a computer

readable medium that can direct a computer, other programmable data processing

apparatus, or other devices to function in a particular manner, such that the instructions

stored in the computer readable medium produce an article of manufacture including

instructions which implement the function/act specified in the flowchart and/or block

diagram block or blocks.

[0073] The computer program instructions may also be loaded onto a computer,

other programmable data processing apparatus, or other devices to cause a series of

operational steps to be performed on the computer, other programmable apparatus or

other devices to produce a computer implemented process such that the instructions

which execute on the computer or other programmable apparatus provide processes for

implementing the functions/acts specified in the flowchart and/or block diagram block or

blocks.



[0074] The flowcharts and block diagrams in the figures illustrate the architecture,

functionality, and operation of possible implementations of systems, methods and

computer program products according to various embodiments of the present invention

in this regard, each block in the flowchart or block diagrams may represent a module,

segment, or portion of code, which comprises one or more executable instructions for

implementing the specified logical function(s). it should also be noted that, in some

alternative implementations, the functions noted in the block may occur out of the order

noted in the figures. For example, two blocks shown in succession may, in fact, be

executed substantially concurrently, or the blocks may sometimes be executed in the

reverse order, depending upon the functionality involved it will also be noted that each

block of the block diagrams and/or flowchart illustration, and combinations of blocks in

the block diagrams and/or flowchart illustration, can be implemented by special purpose

hardware-based systems that perform the specified functions or acts, or combinations

of special purpose hardware and computer instructions.

[0075] n addition to the above, one or more aspects of the present invention may be

provided, offered, deployed, managed, serviced, etc. by a service provider who offers

management of customer environments. For instance, the service provider can create,

maintain, support, etc, computer code and/or a computer infrastructure that performs

one or more aspects of the present invention for one or more customers. In return, the

service provider may receive payment from the customer under a subscription and/or

fee agreement, as examples. Additionally or alternatively, the service provider may

receive payment from the sale of advertising content to one or more third parties.



[0078] in one aspect of the present invention, an application may be deployed for

performing one or more aspects of the present invention. As one example, the

deploying of an application comprises providing computer infrastructure operable to

perform one or more aspects of the present invention.

[0077] As a further aspect of the present invention, a computing infrastructure may

be deployed comprising integrating computer readable code into a computing system, in

which the code in combination with the computing system is capable of performing one

or more aspects of the present invention.

[0078] As yet a further aspect of the present invention, a process for integrating

computing infrastructure comprising integrating computer readable code into a

computer system may be provided. The computer system comprises a computer

readable medium, in which the computer medium comprises one or more aspects of the

present invention. The code in combination with the computer system is capable of

performing one or more aspects of the present invention.

[0079] Further, a data processing system suitable for storing and/or executing

program code is usable that includes at least one processor coupled directly or

indirectly to memory elements through a system bus. The memory elements include,

for instance, local memory employed during actual execution of the program code, bulk

storage, and cache memory which provide temporary storage of at least some program

code in order to reduce the number of times code must be retrieved from bulk storage

during execution.

[0080] input/Output or I/O devices (including, but not limited to, keyboards, displays,

pointing devices, DASD, tape, CDs, DVDs, thumb drives and other memory media, etc.)



can be coupled to the system either directly or through intervening I/O controllers.

Network adapters may also be coupled to the system to enable the data processing

system to become coupled to other data processing systems or remote printers or

storage devices through intervening private or public networks. Modems, cable

modems, and Ethernet cards are just a few of the available types of network adapters.

[0081] The terminology used herein is for the purpose of describing particular

embodiments only and is not intended to be limiting of the invention. As used herein,

the singular forms "a", "an" and "the" are intended to include the plural forms as well,

unless the context clearly indicates otherwise. It will be further understood that the

terms "comprises" and/or "comprising", when used in this specification, specify the

presence of stated features, integers, steps, operations, elements, and/or components,

but do not preclude the presence or addition of one or more other features, integers,

steps, operations, elements, components and/or groups thereof.

[0082] The corresponding structures, materials, acts, and equivalents of ail means or

step plus function elements in the claims below, if any, are intended to include any

structure, material, or act for performing the function in combination with other claimed

elements as specifically claimed. The description of the present invention has been

presented for purposes of illustration and description, but is not intended to be

exhaustive or limited to the invention in the form disclosed. Many modifications and

variations will be apparent to those of ordinary skill in the art without departing from the

scope and spirit of the invention. The embodiments were chosen and described in

order to best explain the principles of the invention and the practical application, and to



enable others of ordinary skill in the art to understand the invention for various

embodiment with various modifications as are suited to the particular use contemplated.

[0083] Although the present invention has been described in relation to particular

embodiments thereof, many other variations and modifications will become apparent to

those skilled in the art. As such, it will be readily evident to one of skill in the art based

on the detailed description of the presently preferred embodiment of the system and

method explained herein, that different embodiments can be realized.



Claims

1. A computer system for decoding an image of decodable indicia, the computer

system comprising:

one or more processors, one or more computer-readable memories and one or

more computer-readable, tangible storage devices;

program instructions, stored on at least one of the one or more storage devices

for execution by at least one of the one or more processors via at least one of the one

or more memories, to receive a request from a client to decode an image of decodable

indicia

wherein said client is provided by a device comprising a camera and

wherein said camera comprises a lens;

program instructions, stored on at least one of the one or more storage devices

for execution by at least one of the one or more processors via at least one of the one

or more memories to, responsive to receiving said request, disable the automatic focus

setting on said camera;

program instructions, stored on at least one of the one or more storage devices

for execution by at least one of the one or more processors via at least one of the one

or more memories, to, responsive to receiving said request, select a focus point from a

group of predetermined focus points

wherein said focus point is the closest to said lens of said group of

predetermined focus points and

wherein said focus point was not previously selected in response to said

request:

program instructions, stored on at least one of the one or more storage devices

for execution by at least one of the one or more processors via at least one of the one

or more memories, to trigger said client to capture said image of decodable indicia at

said focus point

wherein said client is configured to output said image of decodable indicia;



program instructions, stored on at least one of the one or more storage devices

for execution by at least one of the one or more processors via at least one of the one

or more memories, to receive said image of decodable indicia from said client;

program instructions, stored on at least one of the one or more storage devices

for execution by at least one of the one or more processors via at least one of the one

or more memories, to, responsive to receiving said image of decodable indicia from said

client, locate said decodable indicia within said image; and

program instructions, stored on at least one of the one or more storage devices

for execution by at least one of the one or more processors via at least one of the one

or more memories, to, responsive to locating said decodable indicia within said image,

decode said decodable indicia into a decoded message

2 . The computer system of claim 1, wherein said focus point is 10 centimeters

from said lens.

3 . The computer system of claim 1, further comprising:

program instructions, stored on at least one of the one or more storage devices

for execution by at least one of the one or more processors via at least one of the one

or more memories, to, responsive to receiving said request to decode an image of

decodable indicia, perform at least one of the following actions on said client:

disable the automatic white balance on said camera and set the white balance to

a predetermined balance setting,

disable the automatic exposure routines on said camera and set the exposure

and illumination to a pre-determined exposure level,

set the field of view to 50 degrees in the diagonal on said camera.

4 . The computer system of claim 3 , wherein said predetermined exposure level

comprises one of: a first level, a second level, a third level

wherein said first level comprises an exposure time of 1 millisecond and a gain of

1 and



wherein said second level comprises an exposure time of 2 milliseconds and a

gain of 3 milliseconds and

wherein said third level comprises an exposure time of 4 milliseconds and a gain

of 9 milliseconds.

5 The computer system of claim 3 , wherein said predetermined exposure level

comprises one of: a first level, a second level, a third level, a forth level

wherein said first level comprises an exposure time of 1 millisecond and a gain of

1 and

wherein said second level comprises an exposure time of 1 millisecond and a

gain of 4 milliseconds and

wherein said third level comprises an exposure time of 2 milliseconds and a gain

of 8 milliseconds.

wherein said fourth level comprises an exposure time of 8 milliseconds and a

gain of 8 milliseconds.

8 . The computer system of claim 3 , wherein said predetermined balance setting

is black and white.

7 . The computer system of claim 3 , wherein said decodabie indicia is provided

by at least one of: a 1D bar code, a 2D bar code, and one or more OCR symbols.

8 . A method for decoding an image of decodabie indicia, the method comprising

the steps of:

a computer receiving a request from a client to decode an image of decodabie

indicia

wherein said client is provided by a device comprising a camera;

said computer, responsive to receiving said request to decode an image of

decodabie indicia, disabling the automatic focus setting on said camera;



said computer, responsive to receiving said request to decode an image of

decodabie indicia, selecting a focus point from a group of predetermined focus points

wherein said focus point seiected is the closest to the iens of said camera

of said group of predetermined focus points and

wherein said focus point was not previously selected in response to said

request;

said computer triggering said client to capture said image of decodabie indicia at

said focus point

wherein said client is configured to output said image of decodabie indicia;

said computer receiving said image of decodabie indicia from said client;

said computer, responsive to receiving said image of decodabie indicia from said

client, locating said decodabie indicia within said image;

said computer decoding said decodabie indicia into a decoded message.

9 . The method of claim 8 , wherein said focus point selected is 10 centimeters

from said lens.

10 . The method of claim 8 , further comprising:

said computer, responsive to receiving said request to decode an image of

decodabie indicia, performing at least one of the following actions on said client:

disabling the automatic white balance on said camera and setting the white

balance to a predetermined balance setting,

disabling the automatic exposure routines on said camera and setting the

exposure and illumination to a pre-determined exposure level,

setting the field of view to 50 degrees in the diagonal on said camera.

11. The method of claim 10, wherein said predetermined exposure level

comprises one of: a first level, a second level, and a third level

wherein said first level comprises an exposure time of 1 millisecond and a gain of

1 and



wherein said second level comprises an exposure time of 2 milliseconds and a

gain of 3 milliseconds and

wherein said third level comprises an exposure time of 4 milliseconds and a gain

of 9 milliseconds.

12. The method of claim 10, wherein said predetermined exposure level

comprises one of: a first level, a second level, a third level, a forth level

wherein said first level comprises an exposure time of 1 millisecond and a gain of

1 and

wherein said second level comprises an exposure time of 1 millisecond and a

gain of 4 milliseconds and

wherein said third level comprises an exposure time of 2 milliseconds and a gain

of 8 milliseconds.

wherein said fourth level comprises an exposure time of 8 milliseconds and a

gain of 8 milliseconds.

13. The method of claim 10, wherein said predetermined balance setting is black

and white.

14. The method of claim 10, wherein said decodable indicia is provided by at

least one of: a 1D bar code, a 2D bar code, and one or more OCR symbols.

15 . A computer program product for decoding an image of decodable indicia, the

computer program product comprising:

one or more computer-readable tangible storage devices;

program instructions, stored on at least one of the one or more storage devices,

to receive a request from a client to decode an image of decodable indicia

wherein said client is provided by a device comprising a camera;



program instructions, stored on at least one of the one or more storage devices

to, responsive to receiving said request to decode an image of decodable indicia,

disable the automatic focus setting on said camera;

program instructions, stored on at least one of the one or more storage devices

to, responsive to receiving said request to decode an image of decodabie indicia, select

a focus point from a group of predetermined focus points

wherein said focus point selected is the closest to the lens of said camera

of said group of predetermined focus points and

wherein said focus point was not previously selected in response to said

request;

program instructions, stored on at least one of the one or more storage devices

to trigger said client to capture said image of decodabie indicia at said focus point

wherein said client is configured to output said image of decodable indicia;

program instructions, stored on at least one of the one or more storage devices,

to receive said image of decodabie indicia from said client;

program instructions, stored on at least one of the one or more storage devices,

to, responsive to receiving said image of decodable indicia from said client, locate said

decodable indicia within said image;

program instructions, stored on at least one of the one or more storage devices

to, responsive to locating said decodable indicia within said image, decode said

decodable indicia into a decoded message.

18. The computer program product of claim 15, wherein said focus point

selected is 10 centimeters from said lens.

17. The computer program product of claim 15, further comprising:

program instructions, stored on at least one of the one or more storage devices,

to, responsive to receiving said request to decode an image of decodabie indicia,

perform at least one of the following actions on said client:



disable the automatic white balance on said camera and set the white balance to

a predetermined balance setting,

disable the automatic exposure routines on said camera and set the exposure

and illumination to a pre-determined exposure level,

set the field of view to 50 degrees in the diagonal on said camera.

18. The computer program product of claim 17, wherein said predetermined

exposure level comprises one of: a first level, a second level, a third level

wherein said first level comprises an exposure time of 1 millisecond and a gain of

1 and

wherein said second level comprises an exposure time of 2 milliseconds and a

gain of 3 milliseconds and

wherein said third level comprises an exposure time of 4 milliseconds and a gain

of 9 milliseconds.

19. The computer program product of claim 17, wherein said predetermined

exposure level comprises one of: a first level, a second level, a third level, a forth level

wherein said first level comprises an exposure time of 1 millisecond and a gain of

1 and

wherein said second level comprises an exposure time of 1 millisecond and a

gain of 4 milliseconds and

wherein said third level comprises an exposure time of 2 milliseconds and a gain

of 8 milliseconds.

wherein said fourth level comprises an exposure time of 8 milliseconds and a

gain of 8 milliseconds.

20. The computer program product of claim 17, wherein said predetermined

balance setting is black and white.



2 1. The computer program product of claim 17, wherein said decodable indicia

is provided by at least one of: a 1D bar code, a 2D bar code, and one or more OCR

symbols.













International application No.INTERNATIONAL SEARCH REPORT
PCT/CN2012/074796

A. CLASSIFICATION OF SUBJECT MATTER

G06K 7/10 (2006.01 )i
According to International Patent Classification (IPC) or to both national classification and IP C

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

pPC: G06K, G02B, H04B, H04Q

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

ICNKI, CPRSABS, CNTXT, VEN: bar w code?, indicia, decodable, disabl+ s focus, camera?, auto+ s focus, white w balance, exposure

DOCUMENTS CONSIDERED TO BE RELEVANT

Category' Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN102194096A(Casio Computer Co., Ltd.) 2 1 Sep. 2011(21 .09.201 1) 1-21

Paragraphs 15-16, 48, 85-98

A CN1788270A(Symbol Technologies Inc.) 14 Jun. 2006(14.06.2006) the whole document 1-21

A CN101877047 A(Hand Held Prod Inc.) 03 Nov. 2010(03.1 1.2010) the whole document 1-21

A CN1332840A(Technowave Ltd.) 23 Jan. 2002(23.01 .2002) the whole document 1-21

l~~l Further documents are listed in the continuation of Box C . patent family annex.

Special categories of cited documents: "T" later document published after the international filing date
or priority date and not in conflict with the application but

document defining the general state of the art which is not cited to understand the principle or theory underlying the
considered to be of particular relevance invention

earlier application or patent but published on or after the "X" document of particular relevance; the claimed invention

international filing date cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

document which may throw doubts on priority claim (S) or
"Y" document of particular relevance; the claimed invention

which is cited to establish the publication date of another
cannot be considered to involve an inventive step when the

citation or other special reason (as specified) document is combined with one or more other such
document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person

other means skilled in the art

'P document published prior to the international filing date " & "document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

12 Dec.2012 ( 12.12.2012) 31 Jan. 2013 (31.01.2013)
Name and mailing address of the ISA/CN Authorized officer
The State Intellectual Property Office, the P.R.China
6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China LIU, Jia
100088 Telephone No. (86-10)
facsimile No. 86-10-62019451

62412046

Form PCT ISA /210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2012/074796

Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN102194096A 2 1.09.2011 US201 1220719A1 15.09.2011

EP2367137A1 2 1.09.2011

JP201 1191970A 29.09.2011

JP4905572B2 28.03.2012

CN1788270A 14.06.2006 US2004159703A1 19.08.2004

WO2004075096A1 02.09.2004

AU2004214236A1 20.09.2004

EP1599823A1 30.1 1.2005

JP2006518065A 03.08.2006

US7097101B2 29.08.2006

EP1720113A2 08.1 1.2006

AU2004214236B2 17.07.2008

AU2004214236B8 2 1.08.2008

EP1720113A3 10.03.2010

US2004159705A1 19.08.2004

CN101877047A 03.11 .2010 US2010147956A1 17.06.2010

US8083148B2 27.12.2011

EP2202666A2 30.06.2010

JP2010157222A 15.07.2010

US2012193418A1 02.08.2012

EP2202666A3 04.08.2010

CN1 332840A 23.01 .2002 WO0033024A1 08.06.2000

JP2000171215A 23.06.2000

KR20010089533A 06.10.2001

EP1148316A1 24.10.2001

TW464797A 2 1.1 1.2001

Form PCT ISA /210 (patent family annex) (July 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

