Google files patent for recognizing text in images

Claims
1. A computer-implemented method comprising: receiving an input of one or more image search terms; identifying keywords from the received one or more image search terms; searching a collection of keywords including keywords extracted from image text; retrieving an image associated with extracted image text corresponding to one or more of the image search terms; and presenting the image.

2. The method of claim 1 , where the keywords extracted from the image text are extracted using a text recognition process including: processing the image to divide the image into one or more regions; detecting one or more features in each region; determining for each region whether it is a candidate text region potentially containing text using the detected features; enhancing the candidate text regions to generate an enhanced image; and performing optical character recognition on the enhanced image.

3. The method of claim 1 , where the keywords extracted from the image text are extracted using a text recognition process including: receiving a plurality of images; processing the images to detect a corresponding set of regions of the images, each image having a region corresponding to each other image region, as potentially containing text; combining the regions to generate an enhanced region image; and performing optical character recognition on the enhanced region image.

4. The method of claim 1 , where keywords associated with extracted image text are weighted to provide search results giving greater weight to those images.

5. The method of claim 1 , further comprising: presenting one or more advertisements with the presented image.

6. The method of claim 5, where the presented one or more advertisements are determined according to the received search terms. 

7. The method of claim 5, where the presented one or more advertisements are determined using the image text of the retrieved image.

8. The method of claim 1, further comprising: presenting a visual identifier in the text of the presented image where the visual identifier corresponds to the received image search terms.

9. The method of claim 8, where the presenting the visual identifier includes highlighting text in the presented image

10. A computer-implemented method comprising: receiving an image including data identifying a location associated with the image; extracting text from within the image; indexing the extracted text; receiving a request and using the indexed extracted text to determine that the image satisfies the request; and presenting information including the image in response to the request.

11. The method of claim 10, where extracting text from within the image comprises: processing the image to divide the image into one or more regions; detecting one or more features in each region; determining for each region whether it is a candidate text region potentially containing text using the detected features; enhancing the candidate text regions to generate an enhanced image; and performing optical character recognition on the enhanced image.

12. The method of claim 10, where presenting information includes providing the location associated with the indexed text.

13. The method of claim 10, where the request includes one or more keyword search terms.

14. The method of claim 10, where the request includes an address associated with the location.

15. The method of claim 10 , further comprising : presenting a map of the location associated with the image. 

16. The method of claim 10 , further comprising : presenting one or more advertisements with the presented image.

17. The method of claim 16, where the presented one or more advertisements are determined according to content of the request.

18. The method of claim 16, where the presented one or more advertisements are determined using the extracted text of the presented image.

19. A computer program product, encoded on a computer-readable medium, operable to cause data processing apparatus to perform operations comprising: receiving an input of one or more image search terms; searching a collection of keywords including keywords extracted from image text; retrieving an image associated with extracted image text corresponding to one or more of the image search terms; and presenting the image.

20. The computer program product of claim 19, where the keywords extracted from the image text are extracted using a text recognition process including: receiving an image; processing the image to divide the image into one or more regions; detecting one or more features in each region; determining for each region whether it is a candidate text region potentially containing text using the detected features; enhancing the candidate text regions to generate an enhanced image; and performing optical character recognition on the enhanced image.

21. The computer program product of claim 19, where the keywords extracted from the image text are extracted using a text recognition process including: receiving a plurality of images; processing the images to detect a corresponding set of regions of the images, each image having a region corresponding to each other image region, as potentially containing text; combining the regions to generate an enhanced region image; and performing optical character recognition on the enhanced region image. 

22. The computer program product of claim 19, where keywords associated with extracted image text are weighted to provide search results giving greater weight to those images.

23. The computer program product of claim 19, further comprising: presenting one or more advertisements with the presented image.

24. The computer program product of claim 23, where the presented one or more advertisements are determined according to the received search terms.

25. The computer program product of claim 23 , where the presented one or more advertisements are determined using the text of the retrieved image.

26. The computer program product of claim 19, further comprising: presenting a visual identifier in the text of the presented image where the visual identifier corresponds to the received search terms.

27. The computer program product of claim 26, where the visual identifier including highlighting text in the presented image

28. A computer program product, encoded on a computer-readable medium, operable to cause data processing apparatus to perform operations comprising: receiving an image including data identifying a location associated with the image; extracting text from within the image; indexing the extracted text; receiving a request and using the indexed extracted text to determine that the image satisfies the request; and presenting information including the image in response to the request. 

29. The computer program product of claim 28, where extracting text from within the image comprises: processing the image to divide the image into one or more regions; detecting one or more features in each region; determining for each region whether it is a candidate text region potentially containing text using the detected features; enhancing the candidate text regions to generate an enhanced image; and performing optical character recognition on the enhanced image.

30. The computer program product of claim 28, where presenting information includes providing the location associated with the indexed text.

31. The computer program product of claim 28, where the user request includes one or more keyword search terms.

32. The computer program product of claim 28, where the user request includes an address associated with the location.

33. The computer program product of claim 28, further comprising: presenting a map of the location associated with the image.

34. A system comprising: means for receiving an input of one or more image search terms; means for searching a collection of keywords including keywords extracted from image text; means for retrieving an image associated with extracted image text corresponding to one or more of the image search terms; and means for presenting the image. 

35. A system comprising : means for receiving an image including data identifying a location associated with the image; means for extracting text from within the image; means for indexing the extracted text; means for receiving a request and using the indexed extracted text to determine that the image satisfies the request; and means for presenting information including the image in response to the request.

36. A computer-implemented method for recognizing text in an image, comprising: receiving a plurality of images; processing the images to detect a corresponding set of regions of the images, each image having a region corresponding to each other image region, as potentially containing text; combining the regions to generate an enhanced region image; and performing optical character recognition on the enhanced region image.

37. The method of claim 36, further comprising: normalizing an image of the plurality of images to increase contrast in the image, including: determining a mean and variance value for each pixel in the image; and scaling pixel values in the image to a predetermined mean and variance.

38. The method of claim 36 , further comprising : generating a high dynamic range image for an image of the plurality of images, including: receiving a plurality of versions of the image having different exposure levels; and compositing the plurality of versions of the image.

39. The method of claim 36, where processing a received image comprises: dividing the image into a plurality of regions; detecting one or more features in each region of the plurality of regions; analyzing detected features in each region; and determining whether the detected features indicate text. 

40. The method of claim 39, further comprising: scaling the image to form a hierarchy of step sizes prior to feature detection.

41. The method of claim 40, where the determining includes identifying detected features indicating text in at least two adjacent step sizes for a particular region.

42. The method of claim 39, further comprising: combining a plurality of adjacent regions indicating text to form a candidate text region.

43. The method of claim 42, further comprising: defining a minimum size for the candidate text region in the image.

44. The method of claim 39, where detecting features in each region includes detecting corner features within the region.

45. The method of claim 39, where detecting features in each region includes computing projection profiles in each region.

46. The method of claim 36, where combining the regions to generate the enhanced region image comprises: generating a superresolution image from the regions.

47. The method of claim 46, where generating the superresolution image comprises: supersampling each detected region from each image of the plurality of images to generate a plurality of supersampled regions; aligning each one of the supersampled regions to a high resolution grid; and compositing the aligned supersampled regions to generate the superresolution image.

48. The method of claim 36, further comprising: generating a negative version of each enhanced region image prior to performing optical character recognition.

49. The method of claim 36, where performing optical character recognition includes using a collection of words to eliminate erroneous character recognition results. 

50. The method of claim 36, where performing optical character recognition includes using a collection of words associated with content of the image for directing the character recognition.

51. The method of claim 36, where receiving the images includes receiving images with associated location data for each image.

52. The method of claim 36, where receiving the images includes receiving images with associated ranging data for each image.

53. A computer-implemented method for recognizing text in an image, comprising: receiving an image; processing the image to divide the image into one or more regions; detecting one or more features in each region; determining for each region whether it is a candidate text region potentially containing text using the detected features; enhancing the candidate text regions to generate an enhanced image; and performing optical character recognition on the enhanced image.

54. The method of claim 53, further comprising: normalizing the image to increase contrast in the image, including: determining a mean and variance value for each pixel in the image; and scaling the pixel values in the image to a predetermined mean and variance.

55. The method of claim 53 , further comprising : generating a high dynamic range image, including: receiving a plurality of versions of the image having different exposure levels; and compositing the plurality of versions of the image.

56. The method of claim 53 , further comprising : receiving ranging data associated with the image; generating a planar map of the image using the ranging data; comparing the candidate text regions with the planar map; and eliminating candidate text regions that are not located on a single plane. 

57. The method of claim 53, where enhancing the candidate text regions comprises: generating a superresolution version of each candidate text region.

58. The method of claim 57, where generating the superresolution version of a candidate text region comprises: receiving a plurality of images, each including a version of the candidate text region; supersampling the candidate text region version from each image of the plurality of images; aligning each supersampled candidate text region version from the plurality of images to a high resolution grid; and compositing the aligned images to create the superresolution image.

59. A computer program product, encoded on a computer-readable medium, operable to cause data processing apparatus to perform operations comprising: receiving a plurality of images; processing the images to detect a corresponding set of regions of the images, each image having a region corresponding to each other image region, as potentially containing text; combining the regions to generate an enhanced region image; and performing optical character recognition on the enhanced region image.

60. The computer program product of claim 59, further comprising: normalizing an image of the plurality of images to increase contrast in the image, including: determining a mean and variance value for each pixel in the image; and scaling the pixel values in the image to a predetermined mean and variance.

61. The computer program product of claim 59, further comprising: generating a high dynamic range image for an image of the plurality of images, including: receiving a plurality of versions of the image having different exposure levels; and compositing the plurality of versions of the image. 

62. The computer program product of claim 59, where processing a received image comprises: dividing the image into a plurality of regions; detecting one or more features in each region of the plurality of regions; analyzing detected features in each region; and determining whether the detected features indicate text.

63. The computer program product of claim 62, where the determining includes identifying detected features indicating text in at least two adjacent step sizes for a particular region.

64. The computer program product of claim 62, further comprising: combining a plurality of adjacent regions indicating text to form a candidate text region.

65. The computer program product of claim 59, where combining the regions to generate the enhanced region image comprises: generating a superresolution image from the regions.

66. The computer program product of claim 59, where generating the superresolution image comprises: supersampling each detected region from each image of the plurality of images to generate a plurality of supersampled regions; aligning each one of the supersampled region to a high resolution grid; and compositing the aligned supersampled regions to generate a single superresolution image.

67. A computer program product, encoded on a computer-readable medium, operable to cause data processing apparatus to perform operations comprising: receiving an image; processing the image to divide the image into one or more regions; detect one or more features in each region; determining for each region whether it is a candidate text region potentially containing text using the detected features; enhancing the candidate text regions to generate an enhanced image; and performing optical character recognition on the enhanced image. 

68. The computer program product of claim 67, further comprising: receiving ranging data associated with the image; generating a planar map of the image using the ranging data; comparing the candidate text regions with the planar map; and eliminating candidate text regions that are not located on a single plane.

69. The computer program product of claim 67 where enhancing the candidate text regions comprises: generating a superresolution version of each identified candidate text region.

70. The computer program product of claim 69, where generating the superresolution version of a detected candidate text region comprises: receiving a plurality of images, each including a version of the candidate text region; supersampling the candidate text region from each image of the plurality of images; aligning each supersampled image from the plurality of images to a high resolution grid; and compositing the aligned images to create a single superresolution image.

71. A system comprising : means for receiving a plurality of images; means for processing the images to detect a corresponding set of regions of the images, each image having a region corresponding to each other image region, as potentially containing text; means for combining the regions to generate an enhanced region image; and means for performing optical character recognition on the enhanced region image.

72. A system comprising: means for receiving an image; means for processing the image to divide the image into one or more regions; means for detecting one or more features in each region; means for determining for each region whether it is a candidate text region potentially containing text using the detected features; means for enhancing the candidate text regions to generate an enhanced image; and means for performing optical character recognition on the enhanced image. 

73. A computer-implemented method comprising: receiving a plurality of images each image including a corresponding version of an identified candidate text region; aligning each candidate text region from the plurality of images to a high resolution grid; compositing the aligned candidate text regions to create a single superresolution image; and performing character recognition on the superresolution image to identify text.

74. The method of claim 73, where receiving a plurality of images includes receiving images having features associated with text and features associated with non-text image content.

75. The method of claim 74, where identifying the candidate text region of a received image of the plurality of images comprises: dividing the image into a plurality of regions; detecting features in each region of the plurality of regions; analyzing detected features in each region; and determining whether the detected features indicate text.

76. The method of claim 75 , further comprising: receiving ranging data associated with the received image; generating a planar map of the received image using the ranging data; comparing the identified candidate text region with the planar map; and eliminating the identified candidate text region if the candidate text region is not located on a single plane.

77. The method of claim 73, where the receive images correspond to images of a scene collected from different perspectives.

78. The method of claim 73, further comprising: supersampling the candidate text regions from each image of the plurality of images;

79. The method of claim 78, where supersampling the candidate text regions is performed using bicubic splines. 

80. The method of claim 73, where aligning the candidate text regions comprises aligning pixels of the candidate text regions using block matching.

81. The method of claim 73, where aligning the candidate text regions includes using range data associated with each image of the plurality of images.

82. The method of claim 73, where compositing the aligned candidate text regions comprises combining pixels from each candidate text region including: determining a median value for each pixel value; and combining the median values for aligned pixels.

83. A computer program product, encoded on a computer-readable medium, operable to cause data processing apparatus to perform operations comprising: receiving a plurality of images each including a corresponding version of an identified candidate text region; aligning each candidate text region from the plurality of images to a high resolution grid; compositing the aligned candidate text regions to create a single superresolution image; and performing character recognition on the superresolution image to identify text.

84. The computer program product of claim 83, where receiving a plurality of images includes receiving images having features associated with text and features associated with non-text image content.

85. The computer program product of claim 83, where identifying the candidate text region of a received image of the plurality of images comprises: dividing the image into a plurality of regions; detecting features in each region of the plurality of regions; analyzing detected features in each region; and determining whether the detected features indicate text. 

86. The computer program product of claim 85, further comprising: receiving ranging data associated with the received image; generating a planar map of the received image using the ranging data; comparing the identified candidate text region with the planar map; and eliminating the identified candidate text region if the candidate text region is not located on a single plane.

87. The computer program product of claim 83, where the receive images correspond to images of a scene collected from different perspectives.

88. The computer program product of claim 83, further comprising: supersampling the candidate text regions from each image of the plurality of images.

89. The computer program product of claim 88, where supersampling the candidate text regions is performed using bicubic splines.

90. The computer program product of claim 83, where aligning the candidate text regions comprises aligning pixels of the candidate text regions using block matching.

91. The computer program product of claim 83 , where aligning the candidate text regions includes using range data associated with each image of the plurality of images.

92. The computer program product of claim 83, where compositing the aligned candidate text regions comprises combining pixels from each candidate text region including: determining a median value for each pixel value; and combining the median values for aligned pixels.

93. A system comprising : means for receiving a plurality of images each including a corresponding version of an identified candidate text region; means for aligning each candidate text region from the plurality of images to a high resolution grid; means for compositing the aligned candidate text regions to create a single superresolution image; and means for performing character recognition on the superresolution image to identify text.
