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CLAIMS

1. A method for positioning a QR code, the method comprising:

determining, from a QR code image that comprises first-type pixels and second-type pixels,
centers of candidate position detection patterns in the QR code image based on a predetermined
row pixel detection rule and a predetermined column pixel detection rule, wherein the row pixel
detection rule comprises that a consecutive arrangement ratio of a first-type pixel, a second-type
pixel, and a first-type pixel satisfies a first predetermined ratio, and the column pixel detection
rule comprises that a consecutive arrangement ratio of a first-type pixel, a second-type pixel, and
a first-type pixel satisfies a second predetermined ratio;

identifying the candidate position detection patterns based on the centers of the candidate
position detection patterns; and

determining, from the candidate position detection patterns, patterns that satisfy a QR code
image positioning rule; and

using the patterns as position detection patterns of the QR code image.

2. The method according to claim 1, wherein the first predetermined ratio is 1: n: 1, and n is

greater than 1; and the second predetermined ratio is 1: m: 1, and m is greater than 1.

3. The method according to claim 1, wherein determining the centers of candidate position
detection patterns in the QR code image comprises:
determining, from row pixels, first pixel arrangements in which consecutive
arrangement ratios of a first-type pixel, a second-type pixel, and a first-type pixel satisfy the first
predetermined ratio; and determining, from column pixels, second pixel arrangements in which
consecutive arrangement ratios of a first-type pixel, a second-type pixel, and a first-type pixel
satisfy the second predetermined ratio; and
determining the centers of the candidate position detection patterns based on centers of

the first pixel arrangements and centers of the second pixel arrangements.
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4. The method according to claim 1, wherein determining, from the identified candidate
position detection patterns, the patterns that satisfy the QR code image positioning rule
comprises:

determining, from the identified candidate position detection patterns, candidate
position detection patterns that satisfy at least one of a first selection condition and a second
selection condition, wherein the first selection condition comprises that at least one of a quantity
of first-type pixels and a quantity of second-type pixels within a predetermined area adjacent to
the center satisfies a predetermined threshold range, and the second selection condition
comprises that a consecutive arrangement ratio of a first-type pixel, a second-type pixel, a first-
type pixel, a second-type pixel, and a first-type pixel in a third pixel arrangement that passes
through the center satisfies a third predetermined ratio; and

determining, from the candidate position detection patterns that satisfy at least one of
the first selection condition and the second selection condition, the patterns that satisfy the QR

code positioning rule.

5. The method according to claim 4, wherein the QR code image positioning rule comprises
that the shortest two lines among three lines that connect centers of three position detection
patterns are perpendicular with each other and are equal in length; and

the determining, from the candidate position detection patterns that satisfy at least one of
the first selection condition and the second selection condition, the patterns that satisfy the QR
code positioning rule comprises:

forming, from the candidate position detection patterns that satisfy at least one of the
first selection condition and the second selection condition, multiple groups of candidate position
detection patterns by using each three candidate position detection patterns as one group;

determining whether each group of candidate position detection patterns satisfies the
QR code image povsitioning rule; and | | |

using at least one group of candidate position detection patterns that satisfy the QR

code image positioning rule as the position detection patterns of the QR code image.

6. The method according to claim 4, wherein determining, from the candidate position

detection patterns that satisfy the at least one of the first selection condition and the second
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selection condition, the patterns that satisfy the QR code positioning rule comprises:

forming, from the candidate position detection patterns that satisfy at least one of the
first selection condition and the second selection condition, multiple groups of candidate position
detection patterns by using each three candidate position detection patterns as one group;

determining geometric parameters of a triangle formed by connection lines of centers
of three candidate position detection patterns in each group of candidate position detection
patterns and a standard deviation of areas of the three candidate position detection patterns,
wherein the geometric parameters comprise a value of an angle between two short connection
lines in the triangle and a length difference between the two short connection lines; and

determining, based on the value of the angle, the length difference, and the standard

deviation, the patterns that satisfy the QR code positioning rule.

7. The method according to claim 6, wherein determining, based on the value of the angle,
the length difference, and the standard deviation, the patterns that satisfy the QR code
positioning rule comprises:

calculating a score of each group of candidate position detection patterns based on the
value of the angle, the length difference, and the standard deviation by using the following
equation; and

comparing the score of each group of candidate position detection patterns with a
predetermined score, and determining, based on a comparison result, the patterns that satisfy the

QR code positioning rule, wherein

1

f; = 1+eaxi+by,.+czi+d

, Wherein

a, b, ¢, and d are constants, % represents a value of an angle between two short connection

lines in a triangle formed by connection lines of centers of an ith group of candidate position

detection patterns, Vi represents a length difference between the two short connection lines in

the triangle formed by the connection lines of the centers of the ith group of candidate position
detection patterns, 4 represents a standard deviation of areas of three candidate position

detection patterns in the ith group of candidate position detection patterns, and f represents a



45

score of the ith group of candidate position detection patterns.

8. A method for positioning a QR code, the method comprising:

determining, from a QR code image that comprises first-type pixels and second-type pixels,
centers of candidate position detection patterns in the QR code image based on a predetermined
row pixel detection rule and a predetermined column pixel detection rule, wherein the row pixel
detection rule comprises that a quantity of consecutively arranged first-type pixels or a quantity
of consecutively arranged second-type pixels reaches a first predetermined threshold, and the
column pixel detection rule comprises that a quantity of consecutively arranged first-type pixels
or a quantity of consecutively arranged second-type pixels reaches a second predetermined
threshold;

identifying the candidate position detection patterns based on the centers of the candidate
position detection patterns;

determining, from the candidate position detection patterns, patterns that satisfy a QR code
image positioning rule; and

using the patterns as position detection patterns of the QR code image.

9. The method according to claim 8, wherein the first predetermined threshold is equal to

the second predetermined threshold.

10. A method for positioning a QR code, the method comprising:

determining, from the QR code image that comprises first-type pixels and second-type
pixels, centers of candidate position detection patterns in the QR code image based on a
predetermined pixel detection rule, wherein the pixel detection rule comprises that a consecutive
arrangement ratio of a first-type pixel, a second-type pixel, and a first-type pixel satisfies a
predetermined ratid; | | |

identifying the candidate position detection patterns based on the centers of the candidate
position detection patterns;

determining, from the candidate position detection patterns, patterns that satisfy a QR code
image positioning rule; and

using the patterns as position detection patterns of the QR code image.
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11. The method according to claim 10, wherein the predetermined ratio is 1: 5: 1.

12. The method according to claim 10, wherein the first-type pixel is a black pixel or a blue
pixel, and the second-type pixel is a pixel whose color difference with the first-type pixel

exceeds a specified threshold.

13. An apparatus for positioning a QR code, the apparatus comprising:

a position determining module, configured to determine, from a QR code image that
comprises first-type pixels and second-type pixels, centers of candidate position detection
patterns in the QR code image based on a predetermined row pixel detection rule and a
predetermined column pixel detection rule, wherein the row pixel detection rule comprises that a
consecutive arrangement ratio of a first-type pixel, a second-type pixel, and a first-type pixel
satisfies a first predetermined ratio, and the column pixel detection rule comprises that a
consecutive arrangement ratio of a first-type pixel, a second-type pixel, and a first-type pixel
satisfies a second predetermined ratio;

an identification module, configured to identify the candidate position detection patterns
based on the centers of the candidate position detection patterns; and

a pattern determining module, configured to determine, from the candidate position
detection patterns, patterns that satisfy a QR code image positioning rule, and use the patterns as

position detection patterns of the QR code image.

14. The apparatus according to claim 13, wherein the position determining module
comprises:

a pixel determining unit, configured to determine, from row pixels, first pixel arrangements
in which consecutive arrangerﬁent ratios of a ﬁrst—typé pixel, a second-type pixel, and a first-type
pixel satisfy the first predetermined ratio; and determine, from column pixels, second pixel
arrangements in which consecutive arrangement ratios of a first-type pixel, a second-type pixel,
and a first-type pixel satisfy the second predetermined ratio; and

a position determining unit, configured to determine the centers of the candidate position

detection patterns based on centers of the first pixel arrangements and centers of the second pixel
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arrangements.

15. The apparatus according to claim 13, wherein the pattern determining module
comprises:

a first pattern determining unit, configured to determine, from the identified candidate
position detection patterns, candidate position detection patterns that satisfy at least one of a first
selection condition and a second selection condition, wherein the first selection condition
comprises that at least one of a quantity of first-type pixels and a quantity of second-type pixels
within a predetermined area adjacent to the center satisfies a predetermined threshold range, and
the second selection condition comprises that a consecutive arrangement ratio of a first-type
pixel, a second-type pixel, a first-type pixel, a second-type pixel, and a first-type pixel in a third
pixel arrangement that passes through the center satisfies a third predetermined ratio; and

a second pattern determining unit, configured to determine, from the candidate position
detection patterns that satisfy at least one of the first selection condition and the second selection

condition, the patterns that satisfy the QR code positioning rule.

16. An apparatus for positioning a QR code, the apparatus comprising:

a position determining module, configured to determine, from a QR code image that
comprises first-type pixels and second-type pixels, centers of candidate position detection
patterns in the QR code image based on a predetermined row pixel detection rule and a
predetermined column pixel detection rule, wherein the row pixel detection rule comprises that a
quantity of consecutively arranged first-type pixels or a quantity of consecutively arranged
second-type pixels reaches a first predetermined threshold, and the column pixel detection rule
comprises that a quantity of consecutively arranged first-type pixels or a quantity of
consecutively arranged second-type pixels reaches a second predetermined threshold;

an identiﬁcatidn module, conﬁgured‘ to identify the candidate position detection patterns
based on the centers of the candidate position detection patterns; and

a pattern determining module, configured to determine, from the candidate position
detection patterns, patterns that satisfy a QR code image positioning rule, and use the patterns as

position detection patterns of the QR code image.
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17. An apparatus for positioning a QR code, the apparatus comprising:

a position determining module, configured to determine, from a QR code image that
comprises first-type pixels and second-type pixels, centers of candidate position detection
patterns in the QR code image based on a predetermined pixel detection rule, wherein the pixel
detection rule comprises that a consecutive arrangement ratio of a first-type pixel, a second-type
pixel, and a first-type pixel satisfies a predetermined ratio;

an identification module, configured to identify the candidate position detection patterns
based on the centers of the candidate position detection patterns; and

a pattern determining module, configured to determine, from the candidate position
detection patterns, patterns that satisfy a QR code image positioning rule, and use the patterns as

position detection patterns of the QR code image.

18. A device for positioning a QR code, the device comprising:
a processor; and
a memory, arranged to store computer executable instructions, wherein when the executable
instructions are being executed, the processor is enabled to:
determine, from a QR code image that comprises first-type pixels and second-type pixels,
centers of candidate position detection patterns in the QR code image based on a predetermined
row pixel detection rule and a predetermined column pixel detection rule, wherein the row pixel
detection rule comprises that a consecutive arrangement ratio of a first-type pixel, a second-type
pixel, and a first-type pixel satisfies a first predetermined ratio, and the column pixel detection
rule comprises that a consecutive arrangement ratio of a first-type pixel, a second-type pixel, and
a first-type pixel satisfies a second predetermined ratio;
identify the candidate position detection patterns based on the centers of the candidate
posmon detection patterns and
determine, from the candidate position detectwn patterns, patterns that satisfy a QR
code image positioning rule, and use the patterns as position detection patterns of the QR

code image.

19. A device for positioning a QR code, the device comprising:

a processor; and
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a memory, arranged to store computer executable instructions, wherein when the executable
instructions are being executed, the processor is enabled to:
determine, from a QR code image that comprises first-type pixels and second-type pixels,
centers of candidate position detection patterns in the QR code image based on a predetermined
row pixel detection rule and a predetermined column pixel detection rule, wherein the row pixel
detection rule comprises that a quantity of consecutively arranged first-type pixels or a quantity
of consecutively arranged second-type pixels reaches a first predetermined threshold, and the
column pixel detection rule comprises that a quantity of consecutively arranged first-type pixels
or a quantity of consecutively arranged second-type pixels reaches a second predetermined
threshold;
identify the candidate position detection patterns based on the centers of the candidate
position detection patterns; and
determine, from the candidate position detection patterns, patterns that satisfy a QR
code image positioning rule, and use the patterns as position detection patterns of the QR

code image.

20. A device for positioning a QR code, the device comprising:

a processor; and

a memory, arranged to store computer executable instructions, wherein when the executable
instructions are being executed, the processor is enabled to:

determine, from a QR code image that comprises first-type pixels and second-type pixels,
centers of candidate position detection patterns in the QR code image based on a predetermined
pixel detection rule, wherein the pixel detection rule comprises that a consecutive arrangement
ratio of a first-type pixel, a second-type pixel, and a first-type pixel satisfies a predetermined
ratio;

identify the caﬁdidate position detecﬁon patterns based oﬁ the centers of the éandidate
position detection patterns; and

determine, from the candidate position detection patterns, patterns that satisfy a QR code

image positioning rule, and use the patterns as position detection patterns of the QR code image.

21. A storage medium, configured to store computer executable instructions, wherein when
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the executable instructions are being executed, the following procedures are implemented:

determining, from a QR code image that comprises first-type pixels and second-type pixels,
centers of candidate position detection patterns in the QR code image based on a predetermined
row pixel detection rule and a predetermined column pixel detection rule, wherein the row pixel
detection rule comprises that a consecutive arrangement ratio of a first-type pixel, a second-type
pixel, and a first-type pixel satisfies a first predetermined ratio, and the column pixel detection
rule comprises that a consecutive arrangement ratio of a first-type pixel, a second-type pixel, and
a first-type pixel satisfies a second predetermined ratio;

identifying the candidate position detection patterns based on the centers of the candidate
position detection patterns; and

determining, from the candidate position detection patterns, patterns that satisfy a QR code
image positioning rule, and using the patterns as position detection patterns of the QR code

image.

22. A storage medium, configured to store computer executable instructions, the executable
instructions being executed to perform operations comprising:

determining, from a QR code image that comprises first-type pixels and second-type pixels,
centers of candidate position detection patterns in the QR code image based on a predetermined
row pixel detection rule and a predetermined column pixel detection rule, wherein the row pixel
detection rule comprises that a quantity of consecutively arranged first-type pixels or a quantity
of consecutively arranged second-type pixels reaches a first predetermined threshold, and the
column pixel detection rule comprises that a quantity of consecutively arranged first-type pixels
or a quantity of consecutively arranged second-type pixels reaches a second predetermined
threshold;

identifying the candidate position detection patterns based on the centers of the candidate
position detection patterns; and | | |

determining, from the candidate position detection patterns, patterns that satisfy a QR code
image positioning rule, and using the patterns as position detection patterns of the QR code

image.

23. A storage medium, configured to store computer executable instructions, the executable
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instructions being executed to perform operations comprising:

determining, from a QR code image that comprises first-type pixels and second-type pixels,
centers of candidate position detection patterns in the QR code image based on a predetermined
pixel detection rule, wherein the pixel detection rule comprises that a consecutive arrangement
ratio of a first-type pixel, a second-type pixel, and a first-type pixel satisfies a predetermined
ratio;

identifying the corresponding candidate position detection patterns based on the centers of
the candidate position detection patterns; and

determining, from the candidate position detection patterns, patterns that satisfy a QR code
image positioning rule, and using the patterns as position detection patterns of the QR code

image.



