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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 

 
 

 
INTELLECTUAL VENTURES I LLC and 
INTELLECTUAL VENTURES II LLC, 
 

Plaintiffs, 
 v. 
 
CANON INC., CANON U.S.A., INC. and 
CANON SOLUTIONS AMERICA, INC. 

 
Defendants. 

 
 

 
 
 
 

C.A. No. 13-cv-473-SLR 
 
 
 
 
 

JURY TRIAL DEMANDED 
 

 
SECOND AMENDED COMPLAINT 

 Plaintiffs Intellectual Ventures I LLC (“Intellectual Ventures I”) and Intellectual 

Ventures II LLC  (“Intellectual Ventures II”) (collectively, “Intellectual Ventures I and II”), by 

and through its attorneys, for its Complaint for Patent Infringement against Defendants Canon 

Inc., Canon U.S.A., Inc., and Canon Solutions America, Inc. (individually and collectively, 

“Canon”) allege as follows, upon personal knowledge with respect to its own acts, and upon 

information and belief with respect to the circumstances and fact of others: 

PARTIES 

1. Intellectual Ventures I is a Delaware limited liability company with its principal 

place of business located in Bellevue, Washington.   

2. Intellectual Ventures II is a Delaware limited liability company with its principal 

place of business located in Bellevue, Washington.   
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3. On information and belief, defendant Canon Inc., also known as Canon Kabushiki 

Kaisha, is a corporation organized under the laws of Japan having a principal place of business at 

30-2, Shimomaruko 3-chome, Ohta-ku, Tokyo 146-8501, Japan. 

4. On information and belief, Canon U.S.A., Inc. is a wholly-owned and controlled 

subsidiary of Canon Inc. and is a corporation organized and existing under the laws of the State 

of New York, with its principal place of business at One Canon Plaza, Lake Success, New York, 

11042-1113. 

5. On information and belief, Canon Solutions America, Inc. is a wholly-owned and 

controlled subsidiary of Canon U.S.A., Inc. and is a corporation organized and existing under the 

laws of the State of New York, with its principal place of business at One Canon Plaza, Lake 

Success, New York, 11042-1113. 

6. On information and belief, Canon Inc., Canon U.S.A., Inc., and Canon Solutions 

America, Inc. have been and are acting individually, collectively, and jointly or in concert with 

regard to all Canon activities referenced and alleged in this Complaint. 

JURISDICTION AND VENUE 

7. This is a civil action for the infringement of United States Patent Nos. 5,444,728, 

6,130,761, 6,650,432, RE43,086, 7,315,406, 5,712,870, 6,754,195, 6,977,944, 7,817,914, 

8,300,285, and RE44,528 (collectively, the “Patents-in-Suit”) under the patent laws of the United 

States, 35 U.S.C. § 100 et seq., including in particular under 35 U.S.C. § 271.  Intellectual 

Ventures I owns United States Patent Nos. 5,444,728, 6,130,761, 6,650,432, RE43,086, 

7,315,406, 5,712,870, 6,754,195, 6,977,944, 8,300,285, and RE44,528 and holds the right to sue 

and recover damages for infringement thereof, including past infringement.  Intellectual 

Ventures II owns United States Patent No. 7,817,914 and holds the right to sue and recover 

Case 1:13-cv-00473-SLR   Document 46   Filed 01/14/14   Page 2 of 180 PageID #: 916



3 

damages for infringement thereof, including past infringement.  This Court has subject matter 

jurisdiction pursuant to 28 U.S.C. §§ 1331 and 1338(a). 

8. Canon is subject to personal jurisdiction in this Court because, upon information 

and belief, Canon does and has done substantial business in this District, including both 

independently and through and with its subsidiaries and various commercial arrangements by 

placing its products, including those that infringe Intellectual Venture I and II’s patents, into the 

stream of commerce, which stream is directed at the State of Delaware and this District, with the 

knowledge and/or understanding that such products would be sold in the State of Delaware and 

this District.  These acts have caused and continue to cause injury to Intellectual Ventures I and 

II within this District.  Canon derives substantial revenue from the sale of infringing products 

distributed within the District, and/or expect or should reasonably expect their actions to have 

consequences within the District, and derive substantial revenue from interstate and international 

commerce.  In addition, Canon has induced and continues to knowingly induce infringement 

within this District by contracting with others to market and sell infringing products with the 

knowledge and intent to facilitate infringing sales of the products by others within this District 

and by creating and/or disseminating instructions and other materials for the products with like 

mind and intent. 

9. On information and belief, Canon has sufficient minimum contacts with the 

District that an exercise of personal jurisdiction over Canon would not offend traditional notions 

of fair play and substantial justice and would be appropriate under Delaware Code Title 10, 

Section 3104. 

10. Venue is proper in this judicial district under 28 U.S.C. §§ 1391(b) and (c) and/or 

and 1400(b). 

Case 1:13-cv-00473-SLR   Document 46   Filed 01/14/14   Page 3 of 180 PageID #: 917



4 

COUNT I:  INFRINGEMENT OF U.S. PATENT NO. 5,444,728 

11. Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

12. United States Patent No. 5,444,728 (“the ’728 patent”), entitled “Laser Driver 

Circuit,” issued on August 22, 1995, to inventor Marc T. Thompson.  A true and correct copy of 

the ’728 patent is attached to this Complaint as Exhibit A.  The ’728 patent is owned by 

Intellectual Ventures I. 

13. Canon will have knowledge and notice of the ’728 patent and its infringement at 

least through the filing and/or service of this Complaint. 

14. Upon information and belief, Canon has infringed and continues to infringe one 

or more claims of the ’728 patent in violation of 35 U.S.C. § 271(a), literally or under the 

doctrine of equivalents, by making, using, offering for sale, and selling in the United States and 

by importing into the United States Canon printers, multifunction devices, and copiers that 

include a laser driver circuit with a bypass switch (“the ’728 Accused Instrumentalities”).  Upon 

information and belief, the ’728 Accused Instrumentalities include, for example and without 

limitation, the Canon imageRUNNER ADVANCE Series (e.g., imageRUNNER ADVANCE 

C2020).   

15. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’728 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’728 

Accused Instrumentalities.  Such making, using, offering for sale, and selling of the ’728 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’728 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 
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and other third parties to make, sell, offer to sell, and use the ’728 Accused Instrumentalities; 

providing other components of and accessories for the ’728 Accused Instrumentalities; 

advertising the ’728 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’728 Accused Instrumentalities.  

16. Canon has proceeded in this manner despite its actual knowledge of the ’728 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers and resellers, and other third parties constitute infringement of the ’728 

patent.  At the very least, because Canon is on notice of the ’728 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  

17. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’728 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 

sell within the United States, and/or importing into the United States the ’728 Accused 

Instrumentalities and components thereof to its subsidiaries, customers and resellers, and other 

third parties.  For example, upon information and belief, Canon contributed and continues to 

contribute to the infringement of the ’728 Accused Instrumentalities by selling, offering to sell, 

and/or importing a laser driver circuit with a bypass switch for use in the ’728 Accused 

Instrumentalities.  Canon also contributed and continues to contribute to the infringement of the 

’728 Accused Instrumentalities by selling, offering to sell, and/or importing the ’728 Accused 

Instrumentalities, which include a laser driver circuit with a bypass switch, that are used in 

practicing the claimed methods of the ’728 patent.  When the ’728 Accused Instrumentality is 

made, used, sold, or offered for sale by Canon’s subsidiaries, customers and resellers, or other 

third parties, those subsidiaries, customers, resellers, or other third parties are thereby infringing, 
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literally or under the doctrine of equivalents, one or more claims of the ’728 patent.  The laser 

driver circuit with a bypass switch supplied by Canon constitute material parts of the claimed 

inventions of the ’728 patent. 

18. Upon information and belief, Canon knows, for the reasons described above, that 

the laser driver circuits with a bypass switch are especially made and/or especially adapted for 

use in infringing the ’728 patent.  Moreover, these components and apparatuses are not staple 

articles of commerce suitable for substantial non-infringing use, at least because the components 

and apparatuses have no use apart from making and/or using a laser driver circuit with a bypass 

switch as claimed in the ’728 patent.  For example and without limitation, laser driver circuit in 

the imageRUNNER ADVANCE C2020 is used only in conjunction with or as part of the 

claimed apparatuses and methods. 

COUNT II:  INFRINGEMENT OF U.S. PATENT NO. 6,130,761 

19. Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

20. U.S. Patent No. 6,130,761 (“the ’761 patent”), entitled “Image Scanning 

Method,” issued on October 10, 2000, to inventors Pao-Yuan Yeh and Yu-Ting Wu.  A true and 

correct copy of the ’761 patent is attached to this Complaint as Exhibit B.  The ’761 patent is 

owned by Intellectual Ventures I. 

21. Canon will have knowledge and notice of the ’761 patent and its infringement at 

least through the filing and/or service of this Complaint. 

22. Upon information and belief, Canon has infringed and continues to infringe one 

or more claims of the ’761 patent in violation of 35 U.S.C. § 271(a), literally or under the 

doctrine of equivalents, by making, using, offering for sale, and selling in the United States and 

by importing into the United States Canon scanners, multifunction devices, and copiers that 
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perform an image scanning method that determines a number of rotation steps for a driving 

motor (“the ’761 Accused Instrumentalities”).  Upon information and belief, the ’761 Accused 

Instrumentalities include, for example and without limitation, the Canon imageCLASS Series 

(e.g., imageCLASS MF4890dw). 

23. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’761 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’761 

Accused Instrumentalities.  Such making, using, offering for sale, and selling of these ’761 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’761 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 

and other third parties to make, sell, offer to sell, and use the ’761 Accused Instrumentalities; 

providing other components of and accessories for the ’761 Accused Instrumentalities; 

advertising the ’761 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’761 Accused Instrumentalities. 

24. Canon has proceeded in this manner despite its actual knowledge of the ’761 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers and resellers, and other third parties constitute infringement of the ’761 

patent.  At the very least, because Canon is on notice of the ’761 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  

25. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’761 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 
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sell within the United States, and/or importing into the United States the ’761 Accused 

Instrumentalities to its subsidiaries, customers and resellers, and other third parties.  For 

example, upon information and belief, Canon contributed and continues to contribute to the 

infringement of the ’761 Accused Instrumentalities by selling, offering to sell, and/or importing 

an apparatus that includes a motor that performs an image scanning method by determining a 

number of rotation steps as claimed in the ’761 patent.  When the ’761 Accused Instrumentality 

is used by Canon’s subsidiaries, customers, resellers, or other third parties, those subsidiaries, 

customers, resellers, or other third parties are thereby infringing, literally or under the doctrine of 

equivalents, one or more claims of the ’761 patent.  The apparatus supplied by Canon constitutes 

a material part of the claimed inventions of the ’761 patent. 

26. Upon information and belief, Canon knows, for the reasons described above, that 

the apparatus supplied by Canon is especially made and/or especially adapted for use in 

infringing the ’761 patent.  Moreover, the apparatus is not a staple articles of commerce suitable 

for substantial non-infringing use at least because the apparatus has no use apart from performing 

scanning functionality as claimed in the ’761 patent.  For example and without limitation, the 

stepper motor in Canon’s imageCLASS MF4890dw is used only for performing an image 

scanning method that determines a number of rotation steps for a driving motor as claimed in the 

’761 patent.  

COUNT III:  INFRINGEMENT OF U.S. PATENT NO. 6,650,432 

27. Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

28. U.S. Patent No. 6,650,432 (“the ’432 patent”), entitled “Method and User 

Interface for Performing an Automatic Scan Operation For a Scanner Coupled to a Computer 

System,” issued on November 18, 2003, to inventors Chuan-Yu Hsu, Jay Liu, and T.J. Hsu.  A 
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true and correct copy of the ’432 patent is attached to this Complaint as Exhibit C.  The ’432 

patent is owned by Intellectual Ventures I. 

29. Canon will have knowledge and notice of the ’432 patent and its infringement at 

least through the filing and/or service of this Complaint. 

30. Upon information and belief, Canon has infringed and continues to infringe one 

or more claims of the ’432 patent in violation of 35 U.S.C. § 271(a), literally or under the 

doctrine of equivalents, by making, using, offering for sale, and selling in the United States and 

by importing into the United States Canon printers, scanners, multifunction devices, and copiers 

with software that provides a user interface for use on a computer system coupled with a scanner 

for performing a scan operation on an original document, including performing a set of image 

processing routines (“the ’432 Accused Instrumentalities”).  Upon information and belief, the 

’432 Accused Instrumentalities include, for example and without limitation, the Canon PIXMA 

Series (e.g., PIXMA MG6220).  

31. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’432 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’432 

Accused Instrumentalities.  Such making, using, offering for sale, and selling of the ’432 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’432 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 

and other third parties to make, sell, offer to sell, and use the ’432 Accused Instrumentalities; 

providing other components of and accessories for the ’432 Accused Instrumentalities; 
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advertising the ’432 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’432 Accused Instrumentalities.  

32. Canon has proceeded in this manner despite its actual knowledge of the ’432 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers and resellers, and other third parties constitute infringement of the ’432 

patent.  At the very least, because Canon is on notice of the ’432 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  

33. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’432 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 

sell within the United States, and/or importing into the United States the ’432 Accused 

Instrumentalities to its subsidiaries, customers and resellers, and other third parties.  For 

example, upon information and belief, Canon contributed and continues to contribute to the 

infringement of the ’432 Accused Instrumentalities by selling, offering to sell, and/or importing 

software that provides a user interface for use on a computer system coupled with a scanner for 

performing a scan operation on an original document, including performing a set of image 

processing routines.  When the ’432 Accused Instrumentality is made, used, sold, or offered for 

sale by Canon’s subsidiaries, customers and resellers, or other third parties, those subsidiaries, 

customers, resellers, or other third parties are thereby infringing, literally or under the doctrine of 

equivalents, one or more claims of the ’432 patent.  The software supplied by Canon constitutes 

material parts of the claimed inventions of the ’432 patent. 

34. Upon information and belief, Canon knows, for the reasons described above, that 

the accused functionality of the software is especially made and/or especially adapted for use in 
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infringing the ’432 patent.  Moreover, the accused functionality of the software is not a staple 

article of commerce suitable for substantial non-infringing use at least because it has no use apart 

from providing a user interface for use on a computer system coupled with a scanner for 

performing a scan operation on an original document as claimed in the ’432 patent.  For example 

and without limitation, at least the PIXMA MG6220 includes software functions that provide a 

user interface that is used only in conjunction with or as part of the claimed systems. 

COUNT IV:  INFRINGEMENT OF U.S. PATENT NO. RE43,086 

35. Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

36. U.S. Patent No. RE43,086 (“the ’086 patent”), entitled “Method and User 

Interface For Performing a Scan Operation For a Scanner Coupled to a Computer System,” 

issued on January 10, 2012, to inventors Chuan-Yu Hsu, Jay Liu, and T.J. Hsu.  A true and 

correct copy of the ’086 patent is attached to this Complaint as Exhibit D.  The ’086 patent is 

owned by Intellectual Ventures I. 

37. Canon will have knowledge and notice of the ’086 patent and its infringement at 

least through the filing and/or service of this Complaint. 

38. Upon information and belief, Canon has infringed and continues to infringe one 

or more claims of the ’086 patent in violation of 35 U.S.C. § 271(a), literally or under the 

doctrine of equivalents, by making, using, offering for sale, and selling in the United States and 

by importing into the United States Canon printers, scanners, multifunction devices, and copiers 

that include a memory device with instructions stored thereon and software that provide a user 

interface for use on a computer system coupled with a scanner for performing a scan operation 

with an image-enhancement process (“the ’086 Accused Instrumentalities”).  Upon information 
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and belief, the ’086 Accused Instrumentalities include, for example and without limitation, the 

Canon PIXMA Series (e.g., PIXMA MG6220).   

39. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’086 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’086 

Accused Instrumentalities.  Such making, using, offering for sale, and selling of the ’086 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’086 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 

and other third parties to make, sell, offer to sell, and use the ’086 Accused Instrumentalities; 

providing other components of and accessories for the ’086 Accused Instrumentalities; 

advertising the ’086 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’086 Accused Instrumentalities.  

40. Canon has proceeded in this manner despite its actual knowledge of the ’086 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers and resellers, and other third parties constitute infringement of the ’086 

patent.  At the very least, because Canon is on notice of the ’086 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  

41. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’086 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 

sell within the United States, and/or importing into the United States the ’086 Accused 

Instrumentalities to its subsidiaries, customers and resellers, and other third parties.  For 
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example, upon information and belief, Canon contributed and continues to contribute to the 

infringement of the ’086 Accused Instrumentalities by selling, offering to sell, and/or importing a 

memory device with instructions stored thereon and software that provide a user interface for use 

on a computer system coupled with a scanner for performing a scan operation with an image-

enhancement process for use in practicing the claimed methods of the ’086 patent.  When the 

’086 Accused Instrumentality is made, used, sold, or offered for sale by Canon’s subsidiaries, 

customers and resellers, or other third parties, those subsidiaries, customers, resellers, or other 

third parties are thereby infringing, literally or under the doctrine of equivalents, one or more 

claims of the ’086 patent.  The memory device and software supplied by Canon constitute 

material parts of the claimed inventions of the ’086 patent. 

42. Upon information and belief, Canon knows, for the reasons described above, that 

accused functionality of the memory device with instructions stored thereon and the software are 

especially made and/or especially adapted for use in infringing the ’086 patent.  Moreover, these 

memory devices with instructions stored thereon and the software are not staple articles of 

commerce suitable for substantial non-infringing use at least because they have no use apart from 

a user interface for use on a computer system coupled with a scanner for performing a scan 

operation with an image-enhancement process as claimed in the ’086 patent.  For example and 

without limitation, at least the PIXMA MG6220 includes software that provides a user interface 

that is used only in conjunction with or as part of the claimed inventions. 

COUNT V:  INFRINGEMENT OF U.S. PATENT NO. 7,315,406 

43. Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

44. U.S. Patent No. 7,315,406 (“the ’406 patent”), entitled “Scanning Circuit 

Structure,” issued on January 1, 2008, to inventors Kaun-Yu Lee and Chen-Ho Lee.  A true and 
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correct copy of the ’406 patent is attached to this Complaint as Exhibit E.  The ’406 patent is 

owned by Intellectual Ventures I.   

45. Canon will have knowledge and notice of the ’406 patent and its infringement at 

least through the filing and/or service of this Complaint. 

46. Upon information and belief, Canon has infringed and continues to infringe one 

or more claims of the ’406 patent in violation of 35 U.S.C. § 271(a), literally or under the 

doctrine of equivalents, by making, using, offering for sale, and selling in the United States and 

by importing into the United States certain Canon printers, scanners, multifunction devices, and 

copiers that include a scanning circuit that converts scan control signals to timing control signals 

(“the ’406 Accused Instrumentalities”).  Upon information and belief, the ’406 Accused 

Instrumentalities include, for example and without limitation, the Canon CanoScan Series (e.g., 

CanoScan 9000F).  

47. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’406 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’406 

Accused Instrumentalities.  Such making, using, offering for sale, and selling of the ’406 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’406 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 

and other third parties to make, sell, offer to sell, and use the ’406 Accused Instrumentalities; 

providing other components of and accessories for the ’406 Accused Instrumentalities; 

advertising the ’406 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’406 Accused Instrumentalities.  
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48. Canon has proceeded in this manner despite its actual knowledge of the ’406 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers and resellers, and other third parties constitute infringement of the ’406 

patent.  At the very least, because Canon is on notice of the ’406 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  

49. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’406 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 

sell within the United States, and/or importing into the United States components and 

apparatuses of the ’406 Accused Instrumentalities to its subsidiaries, customers and resellers, and 

other third parties.  For example, upon information and belief, Canon contributed and continues 

to contribute to the infringement of the ’406 Accused Instrumentalities by selling, offering to 

sell, and/or importing a scanning circuit that converts scan control signals to timing control 

signals for use in the ’406 Accused Instrumentalities and for use in practicing the claimed 

methods of the ’406 patent.  When the ’406 Accused Instrumentality is made, used, sold, or 

offered for sale by Canon’s subsidiaries, customers and resellers, or other third parties, those 

subsidiaries, customers, resellers, or other third parties are thereby infringing, literally or under 

the doctrine of equivalents, one or more claims of the ’406 patent.  These scanning circuits 

supplied by Canon constitute material parts of the claimed inventions of the ’406 patent. 

50. Upon information and belief, Canon knows, for the reasons described above, that 

the scanning circuits are especially made and/or especially adapted for use in infringing the ’406 

patent.  Moreover, scanning circuits are not staple articles of commerce suitable for substantial 

non-infringing use, at least because they have no use apart from converting scan control signals 
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to timing control signals, as claimed in the ’406 patent.  For example and without limitation, at 

least the CanoScan 9000F includes a scanning circuit that converts scan control signals to timing 

control signals that is used only in conjunction with or as part of the claimed apparatuses and 

methods. 

COUNT VI:  INFRINGEMENT OF U.S. PATENT NO. 5,712,870 

51. Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

52. U.S. Patent No. 5,712,870 (“the ’870 patent”), entitled “Packet Header Generation 

and Detection Circuitry,” issued on January 27, 1998, to inventor Al Petrick.  A true and correct 

copy of the ’870 patent is attached to this Complaint as Exhibit F.  This ’870 patent is owned by 

Intellectual Ventures I. 

53. Canon will have knowledge and notice of the ’870 patent and its infringement at 

least through the filing and/or service of this Complaint. 

54. Upon information and belief, has infringed since at least the filing of this 

Complaint and continues to infringe one or more claims of the ’870 patent in violation of 35 

U.S.C. § 271(a), literally or under the doctrine of equivalents, by making, using, offering for 

sale, and selling in the United States and by importing into the United States Canon printers, 

scanners, multifunction devices, copiers and cameras that include the wireless local area network 

(“Wi-Fi”) functionality  claimed in the ’870 patent (“the ’870 Accused Instrumentalities”).  Upon 

information and belief, the ’870 Accused Instrumentalities include, for example and without 

limitation, the Canon PIXMA Series (e.g., PIXMA MX882 and PIXMA MX870).  

55. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’870 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’870 
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Accused Instrumentalities.  Such making, using, offering for sale, and selling of these ’870 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’870 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 

and other third parties to make, sell, offer to sell, and use the ’870 Accused Instrumentalities; 

providing other components of and accessories for the ’870 Accused Instrumentalities; 

advertising the ’870 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’870 Accused Instrumentalities.  

56. Canon has proceeded in this manner despite its actual knowledge of the ’870 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers, resellers, and other third parties constitute infringement of the ’870 

patent.  At the very least, because Canon is on notice of the ’870 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  

57. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’870 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 

sell within the United States, and/or importing into the United States, materials and components 

of the ’870 Accused Instrumentalities to its subsidiaries, customers and resellers, and other third 

parties.  For example, upon information and belief, Canon contributed and continues to 

contribute to the infringement of the ’870 Accused Instrumentalities by selling, offering to sell, 

and/or importing materials and components that provide Wi-Fi functionality for use in the ’870 

Accused Instrumentalities.  When the resulting ’870 Accused Instrumentality is made, used, sold, 

or offered for sale by Canon’s subsidiaries, customers, resellers, or other third parties, those 
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subsidiaries, customers, resellers, or other third parties are thereby infringing, literally or under 

the doctrine of equivalents, one or more claims of the ’870 patent.  These materials and 

components supplied by Canon constitute material parts of the claimed inventions of the ’870 

patent. 

58. Upon information and belief, Canon knows, for the reasons described above, that 

the materials and components that provide Wi-Fi functionality in the ’870 Accused 

Instrumentalities are especially made and/or especially adapted for use in infringing the ’870 

patent.  Moreover, the materials and components are not staple articles of commerce suitable for 

substantial non-infringing use at least because they have no use apart from providing Wi-Fi 

functionality as claimed in the ’870 patent.  For example and without limitation, the accused Wi-

Fi functionalities of the PIXMA MX882 is used only in conjunction with or as part of the 

claimed systems. 

COUNT VII:  INFRINGEMENT OF U.S. PATENT NO. 6,754,195 

59. Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

60. U.S. Patent No. 6,754,195 (“the ’195 patent”), entitled “Wireless Communication 

System Configured to Communicate Using a Mixed Waveform Configuration,” issued on June 

22, 2004, to inventor Mark A. Webster and Michael J. Seals.  A true and correct copy of the ’195 

patent is attached to this Complaint as Exhibit G.  The ’195 patent is owned by Intellectual 

Ventures I. 

61. Canon will have knowledge and notice of the ’195 patent and its infringement at 

least through the filing and/or service of this Complaint. 

62. Upon information and belief, Canon has infringed and continues to infringe one 

or more claims of the ’195 patent in violation of 35 U.S.C. § 271(a), literally or under the 
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doctrine of equivalents, by making, using, offering for sale, and selling in the United States and 

by importing into the United States Canon printers, multifunction devices, copiers, and cameras 

that include the Wi-Fi functionality claimed in the ’195 patent (“the ’195 Accused 

Instrumentalities”).  Upon information and belief, the ’195 Accused Instrumentalities include, for 

example and without limitation, the Canon PIXMA Series (e.g., PIXMA MX882 and PIXMA 

MX870).   

63. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’195 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’195 

Accused Instrumentalities.  Such making, using, offering for sale, and selling of the ’195 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’195 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 

and other third parties to make, sell, offer to sell, and use the ’195 Accused Instrumentalities; 

providing other components of and accessories for the ’195 Accused Instrumentalities; 

advertising the ’195 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’195 Accused Instrumentalities.  

64. Canon has proceeded in this manner despite its actual knowledge of the ’195 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers and resellers, and other third parties constitute infringement of the ’195 

patent.  At the very least, because Canon is on notice of the ’195 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  
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65. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’195 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 

sell within the United States, and/or importing into the United States components of the ’195 

Accused Instrumentalities to its subsidiaries, customers and resellers, and other third parties.  For 

example, upon information and belief, Canon contributed and continues to contribute to the 

infringement of the ’195 Accused Instrumentalities by selling, offering to sell, and/or importing 

parts that provide Wi-Fi functionality for use in the ’195 Accused Instrumentalities.  When the 

’195 Accused Instrumentality is made, used, sold, or offered for sale by Canon’s subsidiaries, 

customers and resellers, or other third parties, those subsidiaries, customers, resellers, or other 

third parties are thereby infringing, literally or under the doctrine of equivalents, one or more 

claims of the ’195 patent.  These components supplied by Canon constitute material parts of the 

claimed inventions of the ’195 patent. 

66. Upon information and belief, Canon knows, for the reasons described above, that 

these components of the ’195 Accused Instrumentalities are especially made and/or especially 

adapted for use in infringing the ’195 patent.  Moreover, these components are not staple articles 

of commerce suitable for substantial non-infringing use at least because the accused Wi-Fi 

functionalities have no use apart from providing Wi-Fi functionality as claimed in the ’195 

patent.  For example and without limitation, the accused Wi-Fi functionality of the PIXMA 

MX882 is used only in conjunction with or as part of the claimed systems. 

COUNT VIII:  INFRINGEMENT OF U.S. PATENT NO. 6,977,944 

67. Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

68. U.S. Patent No. 6,977,944 (“the ’944 patent”), entitled “Transmission Protection 

For Communications Networks Having Stations Operating With Different Modulation Formats,” 
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issued on December 20, 2005, to inventors Ronald A. Brockmann, Maarten Hoeben and Maarten 

Menzo Wentink.  A true and correct copy of the ’944 patent is attached to this Complaint as 

Exhibit H.  The ’944 patent is owned by Intellectual Ventures I. 

69. Canon will have knowledge and notice of the ’944 patent and its infringement at 

least through the filing and/or service of this Complaint. 

70. Upon information and belief, Canon has infringed and continues to infringe one 

or more claims of the ’944 patent in violation of 35 U.S.C. § 271(a), literally or under the 

doctrine of equivalents, by making, using, offering for sale, and selling in the United States and 

by importing into the United States Canon printers, multifunction devices, copiers, and cameras 

that include Wi-Fi functionality as claimed in the ’944 patent (“the ’944 Accused 

Instrumentalities”).  Upon information and belief, the ’944 Accused Instrumentalities include, for 

example and without limitation, the Canon PIXMA Series (e.g., PIXMA MX882 and PIXMA 

MX870).   

71. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’944 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’944 

Accused Instrumentalities.  Such making, using, offering for sale, and selling of the ’944 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’944 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 

and other third parties to make, sell, offer to sell, and use the ’944 Accused Instrumentalities; 

providing other components of and accessories for the ’944 Accused Instrumentalities; 
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advertising the ’944 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’944 Accused Instrumentalities.  

72. Canon has proceeded in this manner despite its actual knowledge of the ’944 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers and resellers, and other third parties constitute infringement of the ’944 

patent.  At the very least, because Canon is on notice of the ’944 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  

73. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’944 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 

sell within the United States, and/or importing into the United States the ’944 Accused 

Instrumentalities and components thereof to its subsidiaries, customers and resellers, and other 

third parties.  For example, upon information and belief, Canon contributed and continues to 

contribute to the infringement of the ’944 Accused Instrumentalities by selling, offering to sell, 

and/or importing components that provide the accused Wi-Fi functionality for use in the ’944 

Accused Instrumentalities, including for practicing the claimed methods of the ’944 patent.  

When the ’944 Accused Instrumentality is made, used, sold, or offered for sale by Canon’s 

subsidiaries, customers and resellers, or other third parties, those subsidiaries, customers, 

resellers, or other third parties are thereby infringing, literally or under the doctrine of 

equivalents, one or more claims of the ’944 patent.  These components or apparatuses supplied 

by Canon constitute material parts of the claimed inventions of the ’944 patent. 

74. Upon information and belief, Canon knows, for the reasons described above, that 

these components and apparatuses of the ’944 Accused Instrumentalities are especially made 
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and/or especially adapted for use in infringing the ’944 patent.  Moreover, these components and 

apparatuses are not staple articles of commerce suitable for substantial non-infringing use at least 

because the accused Wi-Fi functionalities have no use apart from providing Wi-Fi functionality 

as claimed in the ’944 patent.  For example and without limitation, the accused Wi-Fi 

functionality of the PIXMA MX882 is used only in conjunction with or as part of the claimed 

systems. 

COUNT IX:  INFRINGEMENT OF U.S. PATENT NO. 7,817,914 

75.  Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

76. United States Patent No. 7,817,914 (“the ’914 patent”), entitled “Camera 

Configurable For Autonomous Operation,” issued on October 19, 2010, to inventors Cheryl J. 

Kuberka, David C. Barnum, Frances C. Williams, John N. Border, and Kenneth A. Johnson.  A 

true and correct copy of the ’914 patent is attached to this Complaint as Exhibit I.  The ’914 

patent is owned by Intellectual Ventures II.  

77. Canon will have knowledge and notice of the ’914 patent and its infringement at 

least through the filing and/or service of this Complaint. 

78. Upon information and belief, Canon has infringed and continues to infringe one 

or more claims of the ’914 patent in violation of 35 U.S.C. § 271(a), literally or under the 

doctrine of equivalents, by making, using, offering for sale, and selling in the United States and 

by importing into the United States Canon cameras that capture a digital image upon the 

automatic detection of an image trigger condition meeting a threshold level (“the ’914 Accused 

Instrumentalities”).  Upon information and belief, the ’914 Accused Instrumentalities include, for 

example and without limitation, cameras that have Canon’s Smart Shutter and Face Detection 

Self-Timer features (e.g., PowerShot S110).  
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79. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’914 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’914 

Accused Instrumentalities.  Such making, using, offering for sale, and selling of these ’914 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’914 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 

and other third parties to make, sell, offer to sell, and use the ’914 Accused Instrumentalities; 

providing other components of and accessories for the ’914 Accused Instrumentalities; 

advertising the ’914 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’914 Accused Instrumentalities. 

80. Canon has proceeded in this manner despite its actual knowledge of the ’914 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers and resellers, and other third parties constitute infringement of the ’914 

patent.  At the very least, because Canon is on notice of the ’914 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  

81. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’914 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 

sell within the United States, and/or importing into the United States the ’914 Accused 

Instrumentalities and components thereof to its subsidiaries, customers and resellers, and other 

third parties.  For example, upon information and belief, Canon contributed and continues to 

contribute to the infringement of the ’914 Accused Instrumentalities by selling, offering to sell, 
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and/or importing materials and apparatuses that allow a camera to capture a digital image upon 

the automatic detection of an image trigger condition meeting a threshold level (e.g., the Smart 

Shutter and Face Detection Self-Timer features) as claimed in the ’914 patent.  When the ’914 

Accused Instrumentality is used by Canon’s subsidiaries, customers, resellers, or other third 

parties, those subsidiaries, customers, resellers, or other third parties are thereby infringing, 

literally or under the doctrine of equivalents, one or more claims of the ’914 patent.  The 

materials and apparatuses supplied by Canon constitute material parts of the claimed inventions 

of the ’914 patent. 

82. Upon information and belief, Canon knows, for the reasons described above, that 

these materials and apparatuses supplied by Canon are especially made and/or especially adapted 

for use in infringing the ’914 patent.  Moreover, these materials and apparatuses are not staple 

articles of commerce suitable for substantial non-infringing use at least because the materials and 

apparatuses have no use apart from allowing a camera to capture a digital image upon the 

automatic detection of an image trigger condition meeting a threshold level (e.g., the Smart 

Shutter and Face Detection Self-Timer features) as claimed in the ’914 patent.  For example and 

without limitation, the accused portions of the PowerShot S110 that automatically detects an 

image trigger condition is used only in conjunction with or as part of the claimed methods of the 

’914 patent. 

COUNT X:  INFRINGEMENT OF U.S. PATENT NO. 8,300,285 

83. Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

84. U.S. Patent No. 8,300,285 (“the ’285 patent”), entitled “Scanning Circuit 

Structure,” issued on October 30, 2012 to inventors Kaun-Yu Lee and Chen-Ho Lee.  A true and 
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correct copy of the ’285 patent is attached to this Complaint as Exhibit J.  The ’285 patent is 

owned by Intellectual Ventures I.   

85. Canon will have knowledge and notice of the ’285 patent and its infringement at 

least through the filing and/or service of this Complaint. 

86. Upon information and belief, Canon has infringed and continues to infringe one 

or more claims of the ’285 patent in violation of 35 U.S.C. § 271(a), literally or under the 

doctrine of equivalents, by making, using, offering for sale, and selling in the United States and 

by importing into the United States certain Canon printers, scanners, multifunction devices, and 

copiers that include a scanning circuit that converts scan control signals to timing control signals 

(“the ’285 Accused Instrumentalities”).  Upon information and belief, the ’285 Accused 

Instrumentalities include, for example and without limitation, the Canon CanoScan Series (e.g., 

CanoScan 9000F).  

87. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’285 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’285 

Accused Instrumentalities.  Such making, using, offering for sale, and selling of the ’285 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’285 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 

and other third parties to make, sell, offer to sell, and use the ’285 Accused Instrumentalities; 

providing other components of and accessories for the ’285 Accused Instrumentalities; 

advertising the ’285 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’285 Accused Instrumentalities.  
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88. Canon has proceeded in this manner despite its actual knowledge of the ’285 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers and resellers, and other third parties constitute infringement of the ’285 

patent.  At the very least, because Canon is on notice of the ’285 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  

89. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’285 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 

sell within the United States, and/or importing into the United States components and 

apparatuses of the ’285 Accused Instrumentalities to its subsidiaries, customers and resellers, and 

other third parties.  For example, upon information and belief, Canon contributed and continues 

to contribute to the infringement of the ’285 patent by selling, offering to sell, and/or importing a 

scanning circuit that converts scan control signals to timing control signals for use in the ’285 

Accused Instrumentalities.  When the ’285 Accused Instrumentality is made, used, sold, or 

offered for sale by Canon’s subsidiaries, customers and resellers, or other third parties, those 

subsidiaries, customers, resellers, or other third parties are thereby infringing, literally or under 

the doctrine of equivalents, one or more claims of the ’285 patent.  These components and 

apparatuses supplied by Canon constitute material parts of the claimed inventions of the ’285 

patent. 

90. Upon information and belief, Canon knows, for the reasons described above, that 

the scanning circuits are especially made and/or especially adapted for use in infringing the ’285 

patent.  Moreover, these components and apparatuses are not staple articles of commerce suitable 

for substantial non-infringing use, at least because they have no use apart from converting scan 
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control signals to timing control signals, as claimed in the ’285 patent.  For example and without 

limitation, at least the CanoScan 9000F includes a scanning circuit that converts scan control 

signals to timing control signals that is used only in conjunction with or as part of the claimed 

apparatuses. 

COUNT XI:  INFRINGEMENT OF U.S. PATENT NO. RE44,528 

91. Paragraphs 1 through 10 are incorporated as if fully set forth herein.  

92. U.S. Patent No. RE44,528 (“the ’528 patent”), entitled “Method and User 

Interface For Performing a Scan Operation For a Scanner Coupled to a Computer System,” 

issued on October 8, 2013, to inventors Chuan-Yu Hsu, Jay Liu, and T.J. Hsu.  A true and 

correct copy of the ’528 patent is attached to this Complaint as Exhibit K.  The ’528 patent is 

owned by Intellectual Ventures I. 

93. Canon will have knowledge and notice of the ’528 patent and its infringement at 

least through the filing and/or service of this Complaint. 

94. Upon information and belief, Canon has infringed and continues to infringe one 

or more claims of the ’528 patent in violation of 35 U.S.C. § 271(a), literally or under the 

doctrine of equivalents, by making, using, offering for sale, and selling in the United States and 

by importing into the United States Canon printers, scanners, multifunction devices, and copiers 

that include a memory device with instructions stored thereon and software that provide a user 

interface for use on a computer system coupled with a scanner for performing a scan operation 

with an image-enhancement process (“the ’528 Accused Instrumentalities”).  Upon information 

and belief, the ’528 Accused Instrumentalities include, for example and without limitation, the 

Canon PIXMA Series (e.g., PIXMA MG6220).   
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95. Upon information and belief, Canon has induced and continues to induce 

infringement of the ’528 patent pursuant to 35 U.S.C. § 271(b) by encouraging its subsidiaries, 

customers and resellers, and other third parties to make, use, offer for sale, and sell the ’528 

Accused Instrumentalities.  Such making, using, offering for sale, and selling of the ’528 

Accused Instrumentalities constitutes infringement, literally or under the doctrine of equivalents, 

of one or more claims of the ’528 patent by such subsidiaries, customers, resellers, or third 

parties.  Canon’s acts of encouragement include: intending its subsidiaries, resellers, customers, 

and other third parties to make, sell, offer to sell, and use the ’528 Accused Instrumentalities; 

providing other components of and accessories for the ’528 Accused Instrumentalities; 

advertising the ’528 Accused Instrumentalities through its own and third-party websites; and 

providing instruction manuals and maintenance manuals for the ’528 Accused Instrumentalities.  

96. Canon has proceeded in this manner despite its actual knowledge of the ’528 

patent and knowledge and specific intent that the actions it actively induced on the part of its 

subsidiaries, customers and resellers, and other third parties constitute infringement of the ’528 

patent.  At the very least, because Canon is on notice of the ’528 patent and the accused 

infringement, it has been and remains willfully blind regarding the infringement it has induced 

and continues to induce.  

97. Upon information and belief, Canon has contributed and continues to contribute 

to the infringement of the ’528 patent pursuant to 35 U.S.C. § 271(c) by selling and offering to 

sell within the United States, and/or importing into the United States the ’528 Accused 

Instrumentalities to its subsidiaries, customers and resellers, and other third parties.  For 

example, upon information and belief, Canon contributed and continues to contribute to the 

infringement of the ’528 patent by selling, offering to sell, and/or importing an apparatus that 

Case 1:13-cv-00473-SLR   Document 46   Filed 01/14/14   Page 29 of 180 PageID #: 943



30 

includes a memory device with instructions stored thereon and software that provide a user 

interface for use on a computer system coupled with a scanner for performing a scan operation 

with an image-enhancement process for use in practicing the claimed methods of the ’528 patent.  

When the ’528 Accused Instrumentality is made, used, sold, or offered for sale by Canon’s 

subsidiaries, customers and resellers, or other third parties, those subsidiaries, customers, 

resellers, or other third parties are thereby infringing, literally or under the doctrine of 

equivalents, one or more claims of the ’528 patent.  The components and apparatuses supplied by 

Canon constitute material parts of the claimed inventions of the ’528 patent. 

98. Upon information and belief, Canon knows, for the reasons described above, that 

accused functionality of the memory device with instructions stored thereon and the software are 

especially made and/or especially adapted for use in infringing the ’528 patent.  Moreover, these 

components and apparatuses are not staple articles of commerce suitable for substantial non-

infringing use at least because they have no use apart from a user interface for use on a computer 

system coupled with a scanner for performing a scan operation with an image-enhancement 

process as claimed in the ’528 patent.  For example and without limitation, at least the PIXMA 

MG6220 includes software that provides a user interface that is used only in conjunction with or 

as part of the claimed inventions. 

DEMAND FOR JURY TRIAL 

Pursuant to Federal Rules and Civil Procedure 38(b), Intellectual Ventures I and II 

demand a trial by jury. 

PRAYER FOR RELIEF 

WHEREFORE, Intellectual Ventures I and II respectfully pray that this Court enter 

judgment in its favor as follows: 
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a) declaring that Canon has directly infringed, induced infringement of, and/or 

contributed to the infringement of one or more claims of the Asserted Patents; 

b) awarding Intellectual Ventures I and II all damages adequate to compensate for 

Canon’s infringement, and in no event less than a reasonably royalty for Canon’s acts of 

infringement, including all pre-judgment and post-judgment interest at the maximum rate 

allowed by law; 

c) awarding Intellectual Ventures I and II attorney fees, costs, and expenses that it 

incurs in prosecuting this action; and  

d) awarding Intellectual Ventures I and II any further and additional relief as the 

Court may deem just and equitable. 

Dated:  January 10, 2014   

OF COUNSEL: 
TENSEGRITY LAW GROUP LLP 
Matthew D. Powers  
Steven S. Cherensky 
Monica M. Eno 
Stefani C. Smith 
Sam Kim 
Palani R. Rathinasamy 
555 Twin Dolphin Drive, Suite 360 
Redwood Shores, CA 94065 
Telephone:  (650) 802-6000 
Fax:  (650) 802-6001 

 FARNAN LLP 
/s/ Brian E. Farnan     
Brian E. Farnan (Bar No. 4089) 
919 North Market Street, 12th Floor 
Wilmington, DE 19801 
(302) 777-0300 
(302) 777-0301 
bfarnan@farnanlaw.com 
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US 7,817,914 B2 
1 

CAMERA CONFIGURABLE FOR 
AUTONOMOUS OPERATION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

Reference is made to co-pending application Ser. No. 
11/755,156 filed May 30, 2007 entitled "Camera Config
urable for Autonomous Self-Learning Operation" to Cheryl 
Kuberka eta!., the disclosure of which is incorporated herein 10 

by reference. 

FIELD OF THE INVENTION 

2 
sufficient for remote industrial imaging, would not be likely 
to obtain pleasing images at a family event such as a birthday 
party or a holiday gathering with friends, for example. 

Attempts to provide a more natural picture-taking experi
ence include those outlined in U.S. Patent Application Pub
lication No. 2005/0012830 entitled "Autonomous Camera 
Having Exchangeable Behaviors" by Pilu. The '830 Pilu 
disclosure describes wearable cameras having a behavior 
memory, where the cameras are capable of detecting events or 
situations of interest by analyzing data from the object field. 

This invention generally relates to image capture and more 
particularly relates to a camera apparatus that responds to a 
set of environmental cues without direct operator interven
tion. 

BACKGROUND OF THE INVENTION 

Similarly, a group at Hewlett-Packard Corp. has proposed an 
"always on camera" that records continuously and is supple
mented with algorithms to sort through the huge volume of 
images obtained in order to help select the few good ones that 

15 might be worth preserving. One version, for example, fastens 
to the side of a pair of eyeglasses, which makes it usable to at 
least some portion of the population. While it may feel natural 
to have a camera obtruding from the side of one's head, 
however, it can be questioned whether or not one is likely to 

20 elicit natural and spontaneous behavior from those in the 
object field, whose images are being continuously captured. 
Moreover, wearable solutions do not bring the photographer 
into the picture, but simply change how the user aims the 
camera. Certainly, for many types of consumer imaging situ-

In spite of advances that have made today' s digital cameras 
easy to use and relatively trouble-free, there are still draw
backs that can impede enjoyment of the picture-taking expe
rience. Even with the most intuitive "point-and-shoot" digital 
cameras, the photographer is often more involved in the task 

25 ations, the idea of attaching the camera to the photographer 
hardly seems consonant with the idea of "freeing" the pho
tographer. 

of picture taking, rather than in enjoying an event as a par
ticipant. To a large degree, this has been the accepted norm; 
the picture-taker has a job to do and is, therefore, somewhat 
less involved in the action than are other participants. Another 30 

disadvantage of this arrangement relates to the response of 
participants at an event, who know that their picture is being 
taken and may respond less than naturally during the picture
taking session. 

There have been a number of solutions proposed for free- 35 

ing the picture taker, allowing the photographer to get out 
from behind the camera and become a part of the scene. The 
most familiar solutions range from delay timers that enable 
the photographer to hustle out from behind the camera once 
all settings and adjustments are made, to remotely controlled 40 

shutters and other devices. While solutions such as these can 
provide some measure of freedom to the photographer, a 
significant amount of attention and setup is still required for 
obtaining images at an event. 

Thus, while the value of obtaining images automatically in 
a more natural and spontaneous manner is acknowledged, 
existing solutions fall short of what is needed, on one hand, to 
free the photographer from the image capture function and, 
on the other hand, to free the subject(s) from the psychologi
cal constraint of"having one's picture taken". Existing solu-
tions for continuous "bulk" imaging with a subsequent sort
ing-out process miss elements of excitement, spontaneity, 
and social interaction that characterize key moments that 
people want to capture and preserve. 

Existing solutions involve the capture of either a still image 
or a video image when capturing a key moment. The ability to 
capture the entire moment including video before and after a 
moment as well as the still image would greatly increase 
context of the moment as well as increase the photographer's 
experience. Whereas, combined capture of video and still 

45 images has been described in International patent application 
W02004/111971 A2 "Automatic Traffic Violation Monitor-

Remote camera activation has been used for applications 
such as industrial monitoring, espionage, and building secu
rity. Sound- or motion-actuated systems for image capture 
enable various types of events to be recorded, such as the 
entry or exit of personnel, movement of a person, animal, or 
object, etc. Webcam devices for remote monitoring may also 50 

capture images upon sensing noise, light, sound, or motion, 
such as from an infrared (IR) motion detector. Cameras for 
such systems are typically located in fixed positions and 
obtain image content in a known format. Event detection 
camera devices are described, for example, in U.S. Patent 55 

Application Publication No. 2004/0080618 entitled "Smart 
Camera System" by Norris eta!. 

While remote camera activation for event picture-taking 
can utilize solutions that were developed for security and 
monitoring, however, there are a number of significant differ- 60 

ences between the picture-taking environment for consumer 
imaging, capturing moments with family and friends, and the 
more mundane work of monitoring events at remote loca
tions. Certainly, image quality, choice of subject, and timing 
are of key interest for consumer event photography and are 65 

relatively less important for remote monitoring. Mere camera 
activation with detection of movement or sound, although 

ing and Reporting System with Combined Video and Still
Image Data" it is limited to use as evidence in traffic viola
tions and furthermore requires the use of multiple video and 
still capture devices and multiple captured images. A single 
device capable of capturing the entire key moment that is 
usable by a consumer is needed to free the photographer from 
the image capture function. 

Among problems not addressed or solved in existing solu
tions is the need to provide improved imaging where motion 
is involved. For example, it is difficult for the consumer 
photographer to capture an image of a soccer ball in motion, 
just before it is caught or missed by a goalie. For fast-moving 
action, consumer pictures tend to be delayed, due both to 
delay by the camera operator and inherent delay in the image 
capture timing itself, so that more interesting images can be 
missed, sometimes by a small fraction of a second. Subse
quent editing of a video stream is one solution conventionally 
used to address this problem. However, it would be advanta
geous to have a method that allows high-speed event imaging 
and allows the photographer a greater degree offreedom and 
ease of use for obtaining an image. 
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Thus, it can be seen that innovative approaches are needed 
in order to provide a more satisfYing picture-taking experi
ence that is likely to obtain good pictures without constrain
ing the photographer to the picture-taking task and without 
keeping the photographer out of the picture. For some situa
tions, a workable autonomous camera solution should even 
be able to provide a workable substitute for a dedicated pho
tographer at a group event. It would be advantageous to pro
vide apparatus and methods for automatic or "autonomous" 
camera operation, well suited to the needs of the picture- 10 

taking consumer. 

SUMMARY OF THE INVENTION 

In general terms, the present disclosure relates to improv- 15 

ing the versatility of digital imaging devices to include 
autonomous operation. With this goal in mind, the present 
invention provides a method of image capture including 
selecting at least one image trigger condition, entering a 
threshold level corresponding to the at least one image trigger 20 

condition, monitoring a signal from at least one sensor detect
ing the at least one image trigger condition, and obtaining at 
least one digital image upon detecting the sensed image trig
ger condition meeting the threshold level. 

One aspect of the present invention is an apparatus for 25 

capturing an image. The apparatus includes an image capture 
device for selecting at least one image trigger condition and 
for setting a threshold level corresponding to the at least one 
image trigger condition, at least one sensor coupled to the 
image capture device for detecting the at least one image 30 

trigger condition, and a memory coupled to the image capture 
device for storing at least one digital image captured upon 
detecting the at least one image trigger condition meeting the 
threshold level. 

4 
FIG. 4 illustrates one example of an interface screen for 

setup of the imaging system according to one embodiment of 
the present invention; 

FIG. 5 is a plan view of the user interface screen used for 
image trigger setup; 

FIG. 6 is a logic flow diagram that shows steps used for 
automatic triggering of image capture; 

FIG. 7 illustrates how an automatic response mode works 
according to one embodiment of the present invention; and 

FIG. 8 illustrates a procedure an operator will follow for 
training the camera to use various image subjects as image 
capture triggers. 

DETAILED DESCRIPTION OF THE INVENTION 

Various embodiments of the present invention will be 
described in detail with reference to the drawings, wherein 
like reference numerals represent like parts and assemblies 
throughout the several views. Reference to various embodi
ments does not limit the scope of the invention, which is 
limited only by the scope of the claims attached hereto. Addi-
tionally, any examples set forth in this specification are not 
intended to be limiting and merely set forth some of the many 
possible embodiments for the claimed invention. 

The present invention provides an autonomous image cap
ture device, such as a camera, providing a solution that is 
well-suited to the needs of consumers for taking pictures of 
family, friends, and group events. The autonomous image 
capture device captures digital images automatically, in 
response to prompts sensed by the device, according to 
instructions entered by a user, training provided by the user, 
or enviroumental events detected as suitable image trigger 
conditions by the device. The device is flexible, allowing 

Another aspect of the present invention is a method for 
obtaining an image capture set, composed of a still image and 
the previous few seconds of video, following an image cap
ture triggered by the detection of at least one image trigger 
condition or the combination of the still image and the few 
seconds of video following the detection of the image trigger 
condition or combinations thereof. The method includes 
obtaining a video image, continuously storing at least the 
most current portion of the video image, responding to an 
instruction to obtain a still image and storing both the still 
image and the most current portion of the video image. 

35 image capture to be triggered by, in addition to, the image 
capture button being pushed by the user, any of a number of 
programmable events. For embodiments of the present inven
tion, it should be noted that the image captured using the 
image capture device can be either a video image or a still 

These and other objects, features, and advantages of the 
present invention will become apparent to those skilled in the 

40 image, or some combination of video and still images. 
The image capture device of the embodiments described 

subsequently can be a digital still camera, a video camera, or 
a camera that is capable of obtaining both still and video 
images. An image capture set is obtained by the image capture 

45 device and can contain one or more of either or both still and 

art upon a reading of the following detailed description when 
taken in conjunction with the drawings wherein there is 
shown and described an illustrative embodiment of the inven- 50 

video images captured by the device, based on the capabilities 
of the device and on the setup parameters specified by the 
operator or by device control logic. In one embodiment, the 
image capture set is composed of the combination of a still 
image and a predetermined number of seconds of video pre
ceding the detection of the image trigger condition, the com-tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 
bination of the still image and the predetermined number of 
seconds of video following the detection of the image trigger 
condition, and/or combinations thereof. 

While the specification concludes with claims particularly 55 

pointing out and distinctly claiming the subject matter of the 
present invention, it is believed that the invention will be 
better understood from the following description when taken 

FIG. 1 is a schematic block diagram of a digital image 
capture device 10 according to an embodiment of the present 
invention. An image capture module 12 containing at least a 
lens 13 and an image sensor 15 connects to a central process
ing unit 14 that executes a logic program for automatically in conjunction with the accompanying drawings, wherein: 

FIG. 1 is a schematic block diagram of a digital image 
capture device according to an embodiment of the present 
invention; 

FIG. 2 is a block diagram illustrating a digital image cap
ture device used at an event according to the present inven-
tion; 

FIG. 3 is a timing diagram for an image 
obtained according to the present invention; 

capture set 

60 obtaining pictures. At least one sensor 18 is in communication 
with the central processing unit 14, enabling the central pro
cessing unit 14 to respond to a sensed condition by activating 
image capture module 12 to capture an image. Image data of 
the captured image can be stored locally at optional storage 16 

65 or can be transmitted to remote storage over network 22, such 
as an Ethernet network or other network type. A user interface 
20 enables operator instructions to be entered and acted upon 
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by the central processing unit 14, allowing flexible operation 
and response of image capture device 10. 

As would be apparent to one skilled in the image capture 
arts, the basic arrangement of FIG. 1 allows a number of 
different embodiments. For example, digital image capture 
device 10 can have sensor 18 integrally built-in, along with 
any of the central processing unit 14, user interface 20, or 
storage 16. One or more environmental sensors 18 can be 
provided, including sensors that detect sound, light (visible, 
ultraviolet or infrared), vibration, heat, electric fields, mag- 10 

netic fields, radiation and other environmental variables that 
can act as cues or prompts, as will be described subsequently. 
Central processing unit 14 can alternately be an on-board 
microprocessor or a separate personal computer, such as a 
laptop computer or workstation, for example. User interface 15 

20 can be built-in or can be separable from apparatus 10. The 
central processing unit 14 and storage 16 components can be 
located remotely, at some other location along network 22. 
Connections between components can be wireless or wired, 
depending on the flexibility needed. Therefore, for the pur- 20 

pose of subsequent description, the arrangement ofFIG.1 can 
serve as a useful model, subject to any number of variants. 

FIG. 2 is a block diagram illustrating a digital image cap
ture device 10 used at an event according to the present 
invention. Digital image capture device 10 is positioned at a 25 

convenient location for image capture, such as on a shelf or 
high table for an indoor event, for example. Alternately, the 
digital image capture device 10 could be handheld or attached 
to the body or other method wherein the digital image capture 
device 10 is vaguely pointed in the direction where an image 30 

capture is desired. One or more sensors 18 can be built into 
digital image capture device 10 or located at any suitable 
distance from digital image capture device 10, as permitted 
by the interconnecting communication charmel between 
them. This interconnecting communication charmel can be 35 

wired or wireless. One or more of sensors 18 could be con-

6 
the visible spectrum into the ultraviolet region or the infrared 
region by sensor 18. This type of change could be used, for 
example, to indicate movement suitable for initiating image 
capture. Vibration or airflow could alternately be sensed by 
sensor 18 or by multiple sensors 18. Electric fields, magnetic 
fields or radiation could be sensed by sensor 18 as well to 
sense changes in the image field that initiate image capture. 
These factors can indicate proximity of one or more partici
pants, for example. 

In other embodiments, the role of sensor 18 can be per
formed by image processing software that executes on image 
data that is continuously obtained by image capture module 
12. By continually monitoring the video signal that is 
obtained by image capture module 12, this software can 
detect events such as sudden motion, motion starting or 
motion stopping, change in brightness, and other conditions 
that can serve as image trigger conditions to initiate image 
capture. 

Capturing Content 
In another operating mode of digital image capture device 

10, an image capture set is obtained. The image capture set is 
composed of the combination of a still image and a predeter
minednumber of seconds of video prior to the detection of the 
image trigger condition, the combination of the still image 
and a predetermined number of seconds of video following 
the detection of the image trigger condition, or combinations 
thereof. In this embodiment, image capture module 12 can 
capture both still images and a series of images as in video or 
alternately the video can be captured from the preview stream 
provided to the display. 

One problem noted earlier, relates to the response time of a 
camera operator. In this operating mode, temporary buffer 17 
is used as a temporary buffer, to store the most current portion 
of the video image that is continuously being obtained by 
image capture module 12. The resolution of the video is lower 
than the resolution of the still image to enable fast frame rate 
video, to reduce the data rate of the video stream and also to 
reduce the required size of the temporary buffer 17. This 

cealed, disguised as or in an object in the scene, or worn by 
someone who is in the vicinity of the scene or of digital image 
capture device 10. 

Sensor Types and Arrangements 
40 provides a method for obtaining video images from a few 

seconds prior to detection of the image trigger condition to 
show the events leading up to the still image capture. In 
addition, this few seconds of video can provide context to the 

Sensor 18 can be any of a number of types of sensor device 
and can detect any of a number of conditions, particularly 
using the processing capabilities of the central processing 
unit 14. Multiple sensors 18 can be used. Sensor 18 can be, for 45 

example, an audio sensor. In one embodiment, noise above a 
predetermined threshold level can indicate a suitable time for 
image capture. However, there can be subtler cues that are 
appropriate for image capture. A type of sound can also 
indicate a time that is advantageous for image capture. This 
can include a cue from one or more participants, such as a key 
word, a sound obtained from a type of prompt device, whether 
or not audible to the human ear, the sound of laughter, a 
sudden transition in volume, either from high to lower or from 
low to higher, applause, transition to silence, etc. A voice 
profile of one or more participants can also be obtained and 
the central processing unit 14 progrmed to respond to the 
voice of any particular person or to intonations in sound from 
one or more persons. Also, sound from animals or objects, 
such as a bell, can trigger image capture. 

still image capture when in an image capture set. 
FIG. 3 is a simplified timing diagram that shows how an 

image capture set can be obtained according to the present 
invention. In FIG. 3, window 32 illustrates a time window 32. 
In time window 32, time t1 is a predetermined period of time 
earlier than t2 for which the video data can be stored in the 

50 temporary buffer 17. For example, time t1 could be 10 sec
onds prior to time t2. Time t3 is a predetermined period of 
time after t2 for which the video data can be stored in the 
temporary buffer 17. For example, timet3 could be 5 seconds 
after t2. The trigger event occurs at time t2, as shown in the 

55 diagram of FIG. 3. Since time t3 is a period of time later than 
t2, the video data from the period t2 to t3 can be stored directly 
in storage 16. The image capture set can be composed of any 
combination of the video image from time t1 to t2, the still 
image captured at t2, and the video image from t2 to t3 as 

60 discussed in more detail below. Following capture of the 
image capture set, the image capture set is moved into storage 
16. 

Alternately, sensor 18 can be any type of environmental 
sensor such as a type of heat sensor or infrared sensor. Heat 
detected from event participants can be used to initiate image 
capture. Changes in a detected heat profile for the image field 
can also be used, such as changes that indicate motion. Sensor 65 

18 could also sense changes in light, including brightness or 
spectral changes. Spectral changes could be sensed beyond 

In one embodiment, video taken for a predetermined 
period of time preceding the still image capture can be 
included in an image capture set. This period of time is illus
trated by window 32 in FIG. 3 as the times between t1 and t2. 
For this period, the video is continuously being stored in 
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those that might indicate exertion or blushing, might also be 
sensed by digital image capture device 10 and used as image 
trigger conditions for image capture. 

Still other defined content conditions can include detection 
of a person, animal, face, or other distinguishable subject or 
object. Digital image capture device 10 can be provided with 
logic tools for periodically analyzing images and determining 
if the image is that of a person, pet or other animal, or object 
of interest. Digital image capture device 10 can also have the 

temporary buffer 17 (FIG. 1). In addition, video from a pre
determined period of time following the still image capture, 
shown in FIG. 3 as time t2 to time t3, can also be included in 
the image capture set. The time between t1 and t2 and the time 
between t2 and t3 are established by: user preference, tem
porary buffer 17 size, a default setting or a combination 
thereof. The video is continuously stored in temporary buffer 
17 when the device is ready to capture, such as when the 
digital capture device 10 is placed in a mode in which image 
capture sets are enabled when the digital capture device 10 is 
picked up by the user, or when the user contacts the image 
capture button. 

10 capability to "learn" specific people or objects, as described 
subsequently. 

User Interface Example 

A number of optional sensors could be employed to detect 
conditions other than those normally associated with light or 
sound. Infrared detectors could be selected to identifY certain 

FIG. 4 illustrates one example of an interface screen 30 for 
setup of the imaging system according to one embodiment of 
the present invention. In one embodiment, the image capture 
system is programmed to respond to subtle cues in the event 
environment. For example, laughter can have particular audio 
signal characteristics that can be quantified and used to ini
tiate image capture. Some amount of training can also be 
used, by which the central processing unit 14 is programmed 

15 people, pets, or situations where body heat or other changes in 
the measured heat profile in the field of view are suitable 
image capture triggers. Sensors for body temperature, EKG, 
vibration, or other detectable parameters could be used. 

As noted earlier, both still and video images can be 
20 obtained as part of an image capture set. The operator inter

face for digital image capture device 10 can offer the operator 
an option to set up image trigger conditions specifically for 
either type of image capture or for capture of both types in 
some combination. to achieve better and better results for distinguishing between 

one type of sound and another (or, more generally, one type of 25 

sensed condition and another). 
In FIG. 4, interface screen 30 appears on the camera dis

play and uses touchscreen menu selections. Expandable 
menu selections 34 are provided to enable selection of basic 
cues or prompts for autonomous image capture. In the 30 

example of FIG. 5, a volume change condition is selected as 
a prompt to initiate image capture. The camera operator 
makes a setting 36 for a volume change threshold that will 
cause an image or an image capture set to be obtained. A 
control knob on the camera can be re-mapped in order to set 35 

the setting level. Optionally, a touchscreen or other type of 
operator input mechanism can be used to obtain a preferred 
setting level. 

Transitions can be effectively used as image capture trig
gers and can be more useful than static conditions. For 40 

example, digital image capture device 10 could be set up to 
obtain images when noise above a certain threshold is sensed. 
However, in a relatively noisy environment, this could cause 
digital image capture device 10 to activate and capture images 
more often than is desired. Instead, transitions between noise 45 

levels, of a certain number of dB within a given time interval, 
for example, would be more likely to initiate image capture 
during an event that interests the camera user. 

Other prompt selections can be more complex than shown 
in the simple example of FIG. 5. For example, prompt selec- 50 

tion can specify a type of voice (Adult or Child, for example) 
or can specify a particular person's voice. Voice recognition 
software running on the central processing unit 14 (FIG. 1) 
would be used to detect the voice of one or more individuals 
as a cue, as described subsequently in a more detailed 55 

example. 
Still other selectable events that could be used as image 

capture triggers including but are not limited to: changes in 
color, brightness, or other image characteristics. Motion can 
be detected by a number of characteristics, including sudden 60 

motion, stopped motion, motion above or below a specified 
threshold speed, or having other characteristics that can be 
programmable selected. Content can also be used as an image 
capture trigger, so that various image subjects can be detected 
and act as image capture triggers. For example, variables such 65 

as a number of faces in the image field could serve as image 
capture triggers; changes in complexion or color, such as 

Example Using Specified Voice or Other Audio 
Signal 

FIG. 6 is a flow chart illustrating voice and/or audio detec
tion logic according to the present invention. For voice or 
other audio detection, the logic flow ofFIG. 6 or similar logic 
can be used. The following example and steps are given for a 
voice example. It should be noted that any type of sound, such 
as that of a particular pet, musical instrument, door opening, 
phone, bell, or other sound could be a similar stimulus for 
image capture with digital image capture device 10 in autono
mous image capture mode. 

In a selection step 100, the operator specifies voice or 
sound recognition for one or more voices (or other sounds) 
using interface screen 30 commands. In a sample acquisition 
step 110, the operator has the identified person or persons 
speaking into a microphone. The microphone can be on the 
camera itself, or attached to the camera or to the central 
processing unit 14. Depending on the sophistication required, 
voice sampling can be relatively simple, merely requiring the 
speaker to talk for a period of a few seconds, long enough for 
a basic audio profile to be generated. In a more complex 
setting, the identified person can be required to say specific 
phrases that help to characterize tone and speech patterns of a 
particular person so that they can be distinguished from those 
of others. 

A monitor step 120 is executed once the camera is activated 
for autonomous operation. During monitor step 120, the cen
tral processing unit 14 on digital image capture device 10 
continually monitors the audio stream detected from a micro
phone input signal. An event detection looping step 130 
occurs periodically, as control logic determines whether or 
not the voice(s) of the specified person(s) has been detected. 
If so, an image capture step 140 is executed. Imaging can then 
be stopped until the next operator command is received. 
Optionally, continuous image capture can be initiated with 
each detected audio "event" indicating that the specified per
son(s) or participants have spoken. 

Automatic Response to Environmental Variables 
FIG. 7 illustrates how an automatic response mode works 

according to one embodiment of the present invention. A 
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digital image capture device 10 can be put into an automatic 
response mode, in which it responds to changes in an 
"expected" or "normal" setting. In this mode, digital image 
capture device 10 can adapt to changes in its field of view and 
capture images when it detects a sufficient amount of change 

10 
type of redefined, recalculated or "rolling" normal state 
would then be used, allowing digital image capture device 10 
to adjust its threshold sensitivity in response to a changing 
environment or new conditions, using recent "history" of 
sensed conditions. With respect to the logic shown in FIG. 7, 
self-learning step 210 can thus be invoked periodically in 
order to adjust the threshold setting used in decision step 250. 
By obtaining this history, only a dramatic change in volume or 
motion might then trigger subsequent image capture. False 

in its environment. In this way, for example, digital image 
capture device 10 can be left by itself in a room that is initially 
empty. As a person enters, the detected activity can be of 
sufficient energy to activate digital image capture device 10 
for image capture. 

In FIG. 7, a mode initialization step 200 is first carried out, 
during which the digital image capture device 10 is placed in 

10 triggering could be effectively prevented to minimize the 
capture of uninteresting or repetitive images. 

It should also be observed that digital image capture device 
10 can automatically enter automatic response mode, carry
ing out mode initialization step 200 immediately upon power-

a mode for adapting to its particular field of view. One or more 
sets of preset threshold settings 202 can be provided to help 
set sensitivity thresholds for "energy levels" at which digital 
image capture device 10 performs image capture. A self
learning step 210 for training the digital image capture device 
10 to learn about the scene in order to develop image trigger 
condition thresholds follows. During step 210, digital image 
capture device 10 senses one or more variables from its envi
ronment. These variables can include, for example, activity in 

15 up or according to a timer. Additionally, monitoring step 230 
can have different levels of sensitivity that change with time. 
This feature would allow digital image capture device 10 to 
enter a "power save" mode, reducing battery or other power 
consnmption if there are no detected events within a prede-

20 termined time period. For example, where a user neglects to 
turn the digital image capture device 10 off and the device is 
kept in a meeting room over the weekend, a lower level of 
monitoring sensitivity can be most appropriate for a power 
save feature. 

its field of view, ambient noise level, relative brightness, 
color, and other detectable cues. While in this mode, digital 
image capture device 10 integrates this sensed activity over 
time, so that it obtains a characteristic "profile" of what its 25 

"world" looks like. Digital image capture device 10 will then 
be able to respond to transitions in the scene once it has sensed 
the relative activity or energy level in the scene over time. 
After some learning time period, digital image capture device 
10 is then ready for an autonomous operation step 220. This 30 

can be after a preset time period, for example. Alternately, 
some instruction from the operator can be used to end self
learning step 210 and to begin autonomous operation step 
220. 

Overall, a various configurations are available to the opera
tor of digital image capture device 10 for use in an automatic 
response mode. In one embodiment, no configuration of the 
camera is needed. The camera automatically enters the auto
matic response mode as soon as power is applied unless 
otherwise instructed by the operator. Alternately, configura
tion tools can be provided to select from various sensed con-
ditions or to provide initialization thresholds. 

As noted earlier, the image capture set that is obtained in 
automatic response mode can be still images or video images 

A monitoring step 230 is executed as part of autonomous 
operation step 220. During monitoring step 230, digital image 
capture device 10 monitors its field of view and its selected set 

35 or some combination of both image types. A short video 
sequence can be obtained in image capture step 260 under 
certain conditions, such as for some types of events or for 
different threshold settings. of environmental variables. An event detection step 240 

occurs when some measured variable exceeds a given thresh
old value. For example, noise of a passing car outside can be 40 

detectable, but below the threshold value that has been 
"learned" by digital image capture device 10. This can occur 
where digital image capture device 10 has been placed in a 
relatively noisy environment, so that false triggering from 
expected environment noise is not used to trigger image cap- 45 

ture. A decision step 250 is executed when a stimulus of some 
type has been sensed. If the sensed signal exceeds a given 
threshold value or meets other necessary conditions that can 

Learned Response to Subjects or Events 

be influenced both by preset settings 202 and by learned 
characteristics obtained in self-learning step 210, an image 50 

capture step 260 can be initiated. This can terminate autono
mous operation, or can simply cause the control logic to loop 
back to monitoring step 230 as shown. 

FIG. 8 illustrates a procedure for teaching the digital image 
capture device 10 to use various identifiable portions of an 
image as subjects of interest that act as image capture triggers. 
In one embodiment, the digital image capture device 10 con
tinuously analyzes a field of view and when a subject of 
interest is detected, image capture is initiated. As such, the 
subject of interest represents the variable to be detected and 
the presence of the subject of interest within the field of view 
indicates that the image trigger condition threshold level has 
been exceeded. Alternately, the image trigger condition can 
be a change in the presence of the subject of interest wherein 
the threshold is exceeded when the subject of interest leaves 
the field of view. 

As yet another part of autonomous operation step 220, 
digital image capture device 10 can also continually "re
learn" its environment based on what is sensed while in 
operation. For example, a meeting room can initially be 
empty during self-learning step 210. As participants begin to 
enter the room, digital image capture device 10 will begin to 
obtain images, advancing to image capture step 260 as just 
described. For example, an image will be captured for each 
new person entering the room or periodically. However, once 
the room is full or no one else will enter, the camera's 
response should change accordingly. In another embodiment, 
by continuing to integrate sensed data, digital image capture 
device 10 can thus obtain a history that is updated, so that its 
sensitivity threshold changes once a meeting has begun. A 

The digital image capture device 10 learns or is trained to 
55 respond to specific subjects of interest or specific types of 

events that can be sensed or that occur within its field of view. 
In one embodiment, as shown in the example of FIG. 8, the 
operator follows a procedure for educating or training the 
camera to use various subjects of interest as image capture 

60 triggers. More specifically, in a setup step 300, the operator 
instructs digital image capture device 10 to enter a teach 
mode. This instruction can be entered using a control 42 on 
the camera or by some other command entry device provided 
for this purpose, such as a pull-down menu or specified con-

65 trol sequence. 
In a display step 310, an image containing the subject or 

event of interest appears on camera display 30. This can be a 
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subject would indicate that this particular subject is of sig
nificant value to the user. Image analysis software can be used 
to track the number of images obtained of various subjects 
and use this data as input to a learning process to determine 
the preferred subjects of interest. Similarly, digital image 
capture device 10 can assign an image value to each image in 
a library of images according to its perceived value to the user. 
This has been termed an Image Value Index (IVI). For 
example, data can be obtained on how long a user looked at 

newly captured image or a previously stored image that is 
accessible to the camera. With the image displayed, an iden
tification step 320 is next performed. In identification step 
320, the operator explicitly indicates the subject of interest 
that should be used as an image capture trigger. In the 
example ofFIG. 8, the operator would like an image captured 
when digital image capture device 10 has a soccer ball in its 
field of view. The operator displays an appropriate image with 
that subject of interest and then highlights the subject of 
interest in some way such as with a touchscreen. However, the 
invention is not limited to highlighting, and any suitably 
technique to select a subject can be used, such as those tech
niques described in U.S. Pat. No. 7,164,490 "Custom Cut 
Image Products" issued to Manica eta!. The displayed image 
can be an image previously captured and stored in digital 
image capture device 10, or an image that is accessible to 
digital image capture device 10, such as through a network 
22. Optionally, the displayed image could be simply the live 
image display that is continuously obtained during digital 
image capture device 10 operation. 

10 certain images and the content of those images. Areas of 
importance in an image can be detected in a number of ways, 
such as that described in commonly assigned U.S. Pat. No. 
7,046,924 entitled "Method and Computer Program Product 
for Determining an Area oflmportance in an Image using Eye 

15 Monitoring Information" issued to Miller eta!. Other useful 
indicators of the effective value of various image content can 
include the number of email transactions using an image and 
identifiable content for images captured from this device. 
Metadata provided with images transferred and detected by 

In FIG. 8, an outline 44 is drawn around the soccer ball 
shown in the camera display 30. Outline 44 could be sketched 

20 digital image capture device 10 can also be scanned and used 
to indicate subjects that appear to be of particular interest to a 

on a touchscreen display or could be generated in some other 
way. Optionally, a finger press on a touchscreen can identify 
the subject of interest. Image analysis software on the central 25 

processing unit 14 (FIG. 1) would then be able to bound and 
identify the object nearest the finger press. 

The setup steps for teaching digital image capture device 
10 shown in FIG. 8 can be repeated as many times as is 
necessary in order to generate a "library" of subjects of inter- 30 

est. This same sequence could be used, for example to intro
duce people as subjects of interest to the digital image capture 
device 10. This would allow digital image capture device 10 
to identifY it's people "of interest" and to work on obtaining 
images of this set of people. A library of subjects of interest 35 

could then include both objects, such as the soccer ball of the 
example of FIG. 8, and any number of people. 

A similar sequence could be used to identify particular 
colors or sounds and store these similarly in the library of 
learned response subjects and events. In this way, the soccer 40 

team uniform or team cheer could be stored as image trigger 
conditions, for example. 

Part of the teaching sequence can require feedback and 
correction of camera errors in obtaining images of people or 
objects that are similar, but not the preferred choices. For 45 

example, a mother could effectively teach digital image cap
ture device 10 to distinguish her child from other children on 
the team or in the school play. 

By combining multiple subjects of interest, the user can 
teach the digital image capture device 10 to capture images 50 

when the subjects of interest are all present in an image 
together. An example of using multiple subjects of interest 
would be to teach the digital image capture device 10 to 
initiate an image capture when a soccer player with a specific 
jersey number is in the field of view along with the soccer ball 55 

and the soccer goal. In this case, the jersey number, the soccer 
ball and the soccer goal would each be identified as subjects 

user. 
Once one or more subjects of interest have been stored, 

digital image capture device 10 can employ these subjects of 
interest as image capture triggers whenever it is placed in 
automatic response mode. These image capture triggers can 
then be sensed as "instructions" to digital image capture 
device 10 to capture an image (or capture an image capture 
set) when the subject or subjects of interest are present in the 
field of view and a corresponding threshold has been satisfied. 
Additional user procedures are provided for managing the 
library of subjects of interest and other learned image capture 
triggers, eliminating image capture triggers that no longer 
have value to the user, prioritizing image capture triggers, or 
coordinating the use of multiple image capture triggers in 
combination. 

Image Processing 
Conventional photography approaches often required con

siderable care and attention to the exact setup of the camera 
device and supporting lighting components, in order to opti
mize image quality as much as possible. In contrast, the 
present invention takes advantage of various benefits of digi
tal imaging for automating the image processing that is 
needed in order to obtain pleasing images when using digital 
image capture device 10. 

In one embodiment, a wide-angle camera is used for 
obtaining the original digital image. Then, this original image 
is centered and cropped using any of a number of well-known 
techniques for identifying the significant image content from 
an image and cropping to remove content of less interest for 
forming a conditioned digital image. It can be observed that 
ongoing and anticipated future improvements in imaging 
resolution would enable a cropped image to have a pleasing 
appearance and very good image quality. 

Key frame extraction methods can be used in order to 
detect and distinguish key image frames that are most likely 
to be of value to the user. Key frame extraction methods are 
described, for example, in commonly assigned pending U.S. 

of interest and the image trigger condition threshold would be 
the simultaneous presence of all 3 subjects of interest in the 
field of view. 

In another embodiment, digital image capture device 10 
can be configured to use a library of images to determine the 
preferred subjects of interest that a particular user tends to 
have based on the content of the library. This library of images 
may be located on the digital image capture device 10 or be 
located at a remote site that is accessed via the network 22. 
For example, repeated images of a certain child, pet, or other 

60 patent application Ser. No. 11/346,708, filed Feb. 3, 2006 
entitled "Extracting Key Frame Candidates from Video Clip" 
to Luo et a!., and pending U.S. patent application Ser. No. 
11/347,679, filed Feb. 3, 2006 entitled "Analyzing Camera 
Captured Video for Key Frames." to Luo et a!. Other key 

65 frame extraction methods are described in U.S. Patent Appli
cation No. 2005/0228849 entitled "Intelligent Key Frame 
Extraction From a Video" by Zhang. 
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Automatic zoom and crop techniques are also of value for 
selecting that portion of a wide-field image that is of particu-

230 monitoring step 
240 event detection step 
250 decision step 
260 image capture step 
300 setup step 
310 display step 
320 identification step 

The invention claimed is: 

14 

lar interest. Examples of patents that describe automatic 
zoom and crop techniques that could be used include com
monly assigned U.S. Pat. No. 6,654,507 entitled "Automati
cally Producing an Image of a Portion of a Photographic 
Image" to Luo and commonly assigned U.S. Pat. No. 6,654, 
506 entitled "Method for Automatically Creating Cropped 
and Zoomed Versions of Photographic Images" to Luo eta!. 
The video in the image capture set can be used to further 
improve the automatic zoom and crop process as applied to 
the content of the still image of the image capture set. Also, 
the image capture trigger information can be used to further 
improve the image content of the automatically zoomed and 
cropped images by providing input to the automatic zoom and 15 

1. A method of automatically capturing an image with an 
10 image capture device comprising: 

crop process. 
The invention has been described in detail with particular 

reference to certain preferred embodiments thereof, but it will 
be understood that variations and modifications can be 
effected within the scope of the invention as described above, 20 

and as noted in the appended claims, by a person of ordinary 
skill in the art without departing from the scope of the inven
tion. For example, the invention could be used with a number 
of types of digital camera, by making the appropriate connec
tions between components and using control program logic 25 

that executes on a standard workstation or laptop computer 
platform. Or, the apparatus of the present invention could be 
packaged as a product, with sensor, control logic, interface, 
and other functions integral to the device. Various types of 
image processing could be employed, depending on the appli- 30 

cation. Multiple cameras could be used, at different locations, 
and obtaining images based on the same sensed condition. 
Different arrangements of sensors could be used, with differ
ent behavior programmed based on various combinations of 
conditions sensed. 35 

Thus, what is provided is an apparatus and method for 
providing a camera apparatus that responds to a set of envi
ronmental cues to obtain an image capture set without direct 
operator intervention. 

selecting an automatic image trigger condition; 
entering a threshold level corresponding to the automatic 

image trigger condition, wherein reaching the threshold 
level of the automatic trigger condition indicates that a 
suitable image can be captured; 

monitoring of a signal for detecting the automatic image 
trigger condition; and 

automatically operating the image capture device to cap
ture at least one digital image upon the automatic detec
tion of the automatic image trigger condition meeting 
the threshold level. 

2. The method of claim 1, wherein selecting the automatic 
image trigger condition further comprises selecting the pres
ence of predetermined image content in the field of view of 
the image capture device. 

3. The method of claim 2, wherein selecting the presence of 
predetermined image content comprises selecting the prede
termined image content from a portion of an image previously 
captured and stored in the image capture device. 

4. The method of claim 3, wherein selecting the predeter-
mined image content from a portion of an image previously 
captured and stored in the image capture device further com
prises indicating the predetermined image content by using a 
touchscreen. 

5. The method of claim 3, wherein selecting the predeter-
mined image content from a portion of an image previously 
captured and stored in the image captured device further 
comprises outlining the predetermined image content from a 
group consisting of an object, animal and person from the 

PARTS LIST 
40 previously captured and stored image displayed on the image 

capture device. 

10 digital image capture device 
12 image capture module 
13lens 
14 processing unit 
15 image sensor 
16 storage 
17 temporary buffer 
18 sensor 
20 user interface 
22 network 
30 screen 
32window 
34 menu selections 
36 setting 
42 control 
44 outline 
100 selection step 
110 sample acquisition step 
120 monitor step 
130 event detection looping step 
140 image capture step 
200 mode initialization step 
202 threshold settings 
210 self-learning step 
220 autonomous operation step 

6. The method of claim 2, wherein selecting the predeter
mined image content further comprises selecting the prede
termined image content from a portion of digital image that is 

45 accessible to the image capture device. 

50 

7. The method of claim 6 further comprising accessing the 
digital images via a network. 

8. The method of claim 2 further comprising analyzing an 
image collection to select the predetermined image content. 

9. The method of claim 8, wherein analyzing the image 
collection to select the predetermined image content further 
comprises analyzing image metadata. 

10. The method of claim 8, wherein analyzing the image 
collection to select the predetermined image content further 

55 comprises using an Image Value Index. 

60 

65 

11. The method of claim 8, wherein analyzing the image 
collection to select the predetermined image content further 
comprises analyzing the image content. 

12. The method of claim 1 further comprising: 
detecting a region of interest in the obtained at least one 

digital image; and 
cropping the at least one digital image automatically 

according to the region of interest in the image, and 
forming a conditioned digital image. 

13. The method of claim 1, wherein selecting the at least 
one automatic image trigger further comprises selecting the 
automatic image trigger from the group consisting oflaugh-
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ter, applause, transition in volume level over a predefined 
threshold, a spoken term or phrase, a sound made by a prompt 
device, a certain person's voice, presence of a preferred sub
ject in the field of view of the image capture device, a change 
in temperature, a change in vibration, a change in spectrum, a 
change in infrared, a change in ultraviolet, a change in electric 
field, a change in magnetic field, a change in radiation, and a 
change in air flow. 

14. The method of claim 1, wherein the step of monitoring 
a signal further comprises using a sensor to produce a signal 10 

and monitoring the signal from the sensor, wherein the sensor 
is selected from the group consisting of an audio sensor, a heat 
sensor, a vibration sensor, a spectral sensor, an ultraviolet 
sensor, an infrared sensor, an electric field sensor, a magnetic 
field sensor, a radiation sensor, an air flow sensor, a motion 15 

sensor or an image sensor. 
15. The method of claim 1, wherein obtaining the at least 

one digital image further comprises obtaining an image cap
ture set having both at least one still image and a predeter
mined number of seconds of video preceeding the detection 20 

of the automatic image trigger condition. 
16. A method of claim 15, wherein obtaining an image 

capture set further comprises obtaining a combination of at 
least one still image, a predetermined number of seconds of 
video preceding the detection of the automatic image trigger 25 

condition and a predetermined number of seconds of video 
following the detection of the automatic image trigger con
dition. 

16 
17. The method of claim 15, wherein the still image is 

automatically cropped using information from the video. 
18. The method of claim 15, wherein the still image is 

automatically cropped using information from the automatic 
image trigger condition. 

19. Themethodofclaim 1, wherein the step of monitoring 
the signal is provided by analyzing images from an image 
sensor. 

20. The method of claim 19 further comprising detecting 
motion using the image sensor. 

21. The method of claim 1, wherein monitoring the signal 
further comprises detecting changes in light level in excess of 
a predetermined threshold value. 

22. The method of claim 1, wherein selecting the automatic 
image trigger condition further comprises selecting more 
than one automatic image trigger condition, with correspond
ing thresholds and obtaining at least one digital image upon 
detecting that all of the more than one automatic image trigger 
conditions thresholds have been met. 

23. The method of claim 1, wherein selecting the automatic 
image trigger condition comprises accepting predetermined 
default conditions for the image capture device. 

24. The method of claim 1, wherein the automatic image 
trigger condition for obtaining the at least one digital image 
further comprises detecting motion starting or motion stop
ping in the field of view of the image capture device. 

* * * * * 
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carries scanning control signals produced by a conventional 
1C communication interface instead of timing signals and 
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SCANNING CIRCUIT STRUCTURE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation application of US. appli 
cation Ser. No. 10/064,265, ?led Jun. 27, 2002, and since 
issued as US. Pat. No. 7,315,406. The entire disclosure of 
US. application Ser. No. 10/064,265 is considered as being 
part of the disclosure of the present application and is hereby 
incorporated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 
The present invention relates to a scanner. More particu 

larly, the present invention relates to scanning circuit struc 
ture. 

2. Description of Related Art 
In recent years, rapid progress in digital technologies has 

lead to the development of Internet and multimedia systems. 
Accompanying this trend, a large number of analog images 
are routinely converted into a digital format to facilitate pro 
cessing. A digital camera (DC) is used to extract an image 
from an actual scene. Similarly, an optical scanner is used to 
extract textual data from a document or image data from a 
picture. The extracted data is converted into a digital format 
so that a computer or electronic equipment may display an 
image, carry out an optical character recognition, edit the 
data, store up the data or simply output to some devices. 

According to the method of inputting document image, 
optical scanners may be classi?ed as a palmtop scanner, a 
sheet feed scanner, a drum scanner or a ?atbed scanner. FIG. 

1 is a diagram shoWing the circuit structure of a conventional 
scanner. As shoWn in FIG. 1, the circuit includes an optical 
sensor circuit module 120 and a main circuit module 110. 
Each circuit module is fabricated on a printed circuit board. 
The circuit modules 110 and 120 communicate With each 
other through a ?at cable 130. In general, the main circuit 
module 110 is ?xed inside the loWer casing of a scanner While 
the optical sensor circuit module 120 is attached to a scanning 
module capable of moving longitudinally. The optical sensor 
circuit module 120 has a charge-coupled device 140 therein. 
The charge-coupled device 140 can sense the light re?ected 
from the image Within a scan document to produce analog 
image signals. The analog image signals are transmitted to the 
main circuit module 110 by a form of analog voltage signals 
through the ?at cable 130. The main circuit module 110 
processes the analog image signals and converts the analog 
image signals into digital image data, so as to provide a user 
to retrieve the digital image data ?le to carry out various 
operations including image display, optical character recog 
nition, editing, data archiving or data transfer through a com 
puter or other electronic device. In addition, to capture the 
image produced by the re?ected light While scanning the 
document, the charge-coupled device 140 must receive tim 
ing control signals from the main circuit module 110 as Well. 
Hence, the ?at cable 130 must carry both timing control 
signals and analog image signals. 
When demand for image quality is loW, a ?at cable is 

adequate because the quantity of image data that needs to be 
transferred is small. HoWever, due to rapid expansion of com 
puter poWer, the production of a high-quality scan image at a 
shorter scan period is alWays in demand. Eventually, to meet 
these demands, the ?at cable has to carry greater quantities of 
analog image signals and timing control signals. In other 
Words, the ?at cable not only has to transmit signal at a higher 
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2 
rate, but also has to increase the number of transmission lines 
for transmitting timing control signals. The additional trans 
mission lines for carrying control signals may cause electro 
magnetic interference (EMI) of analog image signals. Ulti 
mately, image data may be distorted. 

SUMMARY OF INVENTION 

Accordingly, one object of the present invention is to pro 
vide a scanning circuit structure for a scanner capable of 
reducing distortion during high-speed image signal transmis 
sion so that electromagnetic interference is minimiZed and 
quality of transmitted image is improved. 

To achieve these and other advantages and in accordance 
With the purpose of the invention, as embodied and broadly 
described herein, the invention provides a scanning circuit 
structure for a document scanner. The scanning circuit 
includes a main circuit module and an optical sensor circuit 
module. The main circuit module receives a scanning instruc 
tion from a communication interface and converts the scan 
ning instruction into scan control signals. The scan control 
signals are passed to a connection cable. In the meantime, the 
main circuit module also receives digital image data of a scan 
document from the connection cable. The optical sensor cir 
cuit module is connected to the main circuit module via the 
connection cable. The optical sensor circuit module receives 
the scan control signals and converts the scan control signal 
into timing control signals. Hence, operations including the 
scanning of a document, the extraction of an analog image 
signal and the conversion of the analog image signal into a 
digital image data are executed in sequence. 

In one embodiment of this invention, the main circuit mod 
ule includes a main control logic unit, a memory unit and a 
memory control logic unit. The optical sensor circuit module 
includes an optical sensor, an analog front-end processor, an 
analog/digital converter and a timing signal generator. The 
main control logic unit in the main control module receives 
scanning instructions and converts the instructions into scan 
ning control signals. The main control logic also receives 
digital image data scanned from a document. The memory 
unit stores digital image data. The memory control logic unit 
is coupled to the main control logic unit and the memory unit 
for controlling the access of digital image data. The optical 
sensor inside the optical sensor circuit module is used to sense 
an analog image signal that is formed by the light re?ected 
from the document. The analog front-end processor is 
coupled to the optical sensor for pre-processing the analog 
image. The analog/digital converter is coupled to the front 
end processor for converting the pre-processed analog image 
signal into digital image data. The timing signal generator is 
coupled to the optical sensor and the analog/digital converter 
for producing timing control signals, so as to control the 
scanning process on the document, produce the analog image 
signal of the document, and convert the analog image signal 
into the digital image data. 
The main control logic unit in this invention also includes 

an image front-end processor for compensating and adjusting 
the captured digital image data so that the scanned image has 
a better quality. In general, the memory unit contains dynamic 
random access memory and the optical sensor is a charge 
coupled device (CCD) or a CMOS image sensor. The con 
nection cable linking the main circuit module and the optical 
sensor circuit module include a ?at cable and the scanning 
circuit interfaces With a computer through a universal serial 
bus (USB). The scanning control signals are transmitted 
through an IIC or 3-Wire IC communication interface. 
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In this invention, digital image data are transmitted instead 
of analog image signals. Furthermore, the scanning control 
signals are transmitted through a common IC communication 
interface instead of timing control signals transmitted 
through a connection cable. Through this arrangement, image 
data distortion due to high-speed transmission is greatly mini 
miZed. Hence, electromagnetic interference is minimiZed and 
quality of image transmitted by the scanner is improved. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary, and are intended to provide further explanation of the 
invention as claimed. 

BRIEF DESCRIPTION OF DRAWINGS 

The accompanying draWings are included to provide a 
further understanding of the invention, and are incorporated 
in and constitute a part of this speci?cation. The draWings 
illustrate embodiments of the invention and, together With the 
description, serve to explain the principles of the invention. In 
the draWings, 

FIG. 1 is a diagram shoWing the circuit structure of a 
conventional scanner; and 

FIG. 2 is a diagram shoWing the circuit structure of a 
scanner according to one preferred embodiment of this inven 
tion. 

DETAILED DESCRIPTION 

Reference Will noW be made in detail to the present pre 
ferred embodiments of the invention, examples of Which are 
illustrated in the accompanying drawings. Wherever pos 
sible, the same reference numbers are used in the draWings 
and the description to refer to the same or like parts. 

FIG. 2 is a diagram shoWing the circuit structure of a 
scanner according to one preferred embodiment of this inven 
tion. As shoWn in FIG. 2, the scanning circuit 200 is respon 
sible for controlling the entire process of scanning a docu 
ment. The scanning circuit 200 includes a main circuit 
module 210 and an optical sensor circuit module 220. The 
main circuit module 210 and the optical sensor circuit module 
220 are linked together through a connection cable 230 such 
as a ?at cable. The ?at cable carries both scan control signals 
and digital image data. The main circuit module 210 further 
includes a main control logic unit 270, a memory unit 280 and 
a memory control logic unit 275. The optical sensor circuit 
module 220 further includes an optical sensor 240, an analog 
front-end processor (AFE) 250, an analog/digital converter 
260 and a timing signal generator 265. 

The main control logic unit 270 in the main circuit module 
210 connects With the human/machine interface of a personal 
computer (not shoWn) through a communication interface 
285. Here, the communication interface 285 can be a univer 
sal serial bus (U SB) interface or an enhanced parallel port 
(EPP) interface, for example. The communication interface 
285 receives important scanning instructions regarding image 
resolution, brightness level and scanning range and converts 
the scanning instructions into scanning control signals that 
pass along the connection cable 230. 
When the optical sensor circuit module 220 receives scan 

ning control signals from the main circuit module 210, the 
timing generator 265 produces the required timing control 
signals for extracting an analog image signal from the optical 
sensor 240. The optical sensor 240 is a charge-coupled device 
(CCD) or a CMOS image sensor, for example. The captured 
analog image signal is preprocessed by the analog front-end 
preprocessor 250. Thereafter, the pre-processed analog image 
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4 
is transmitted to the analog/digital converter 260 and con 
verted to digital image data. The digital image data is subse 
quently transmitted to the main circuit module 210 through 
the connection cable 230. At this moment, the data transmit 
ted on the connection cable 230 is no longer the analog signal 
that easily has the distortion but is the digital image data that 
can be easily transmitted in a fast speed. As a result, it can 
effectively solve the issue about dif?culty on maintaining the 
scanning quality When the scanning process is operated in the 
fast speed. 
On receiving the digital image data, the main circuit mod 

ule 210 transfers the data to the memory unit 280 via the 
memory controller 275. The memory unit 280 may contain 
conventional types of memory such as synchronous or non 
synchronous dynamic random access memory (DRAM) or 
static random access memory (SRAM). Obviously, the main 
control logic unit 270 may incorporate an image preprocessor 
(not shoWn) for compensating and adjusting the captured 
digital image data so that the scanned image can have better 
quality. In addition, timing signals may have to be adjusted 
due to the change in connection betWeen the communication 
interface of various integrated circuits (ICs). 

In conclusion, major advantages of this invention include: 
1 . Since the ?at cable transmits digital data instead of easily 

distorted analog image signals, a clearer image can be 
obtained at a higher scanning speed. 

2. Since the ?at cable transmits scanning control signals 
betWeen conventional IC communication interfaces instead 
of timing control signals, the effect due to electromagnetic 
interference is greatly minimized. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made to the structure of 
the present invention Without departing from the scope or 
spirit of the invention. In vieW of the foregoing, it is intended 
that the present invention cover modi?cations and variations 
of this invention provided they fall Within the scope of the 
folloWing claims and their equivalents. 

The invention claimed is: 
1. An optical scanning apparatus, comprising: 
communication means for receiving scan control signals 

from a main circuit module; and 
means for generating timing control signals for extracting 

an analog image signal in response to the received scan 
control signals, Wherein the timing control signals are 
generated at an optical sensor circuit coupled to the main 
circuit module via the communication means, and 
Wherein the received scan control signals do not com 
prise any timing control signals. 

2. The apparatus of claim 1, further comprising: 
means for receiving a scanning instruction from a commu 

nication interface; and 
means for producing the scan control signals in response to 

the received Scanning instructions. 
3. The apparatus of claim 2, Wherein the scan control 

signals are produced at the main circuit module. 
4. The apparatus of claim 3, further comprising means for 

converting the analog image signal into digital image data, 
Wherein the scan control signals are transmitted to the sensor 
circuit module, and Wherein the digital image is transmitted to 
the main circuit module. 

5. The apparatus of claim 1, further comprising: 
means for extracting the analog image signal; and 
means for converting the analog image signal into a digital, 

Wherein the digital image data is transmitted to the main 
circuit module via the communication means. 
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6. The apparatus of claim 5, further comprising: 
means for generating the analog image signal at the optical 

sensor circuit module; 
means for pre-processing the analog image signal at an 

optical sensor circuit module; and 
means for converting the pre-processed analog image sig 

nal into the digital image data at the optical sensor circuit 
module, Wherein the timing control signals that control a 
generation of the analog image signal and a conversion 
of the analog image signal into the digital image data at 
the optical sensor circuit module. 

7. An apparatus, comprising: 
a main circuit module; 
a connection cable; and 
an optical sensor circuit module coupled to the main circuit 
module through the connection cable, Wherein the opti 
cal sensor circuit module is con?gured to: 
receive scan control signals from the main circuit mod 

ule; and 
generate timing control signals for extracting an analog 

image signal in response to the received scan control 
signals, Wherein the received scan control signals do 
not comprise any timing control signals. 

8. The apparatus of claim 7, Wherein the main circuit mod 
ule is con?gured to: 

receive scanning instruction associated With an image reso 
lution, a brightness level, or a scanning range; 

produce the scan control signals in response to the received 
scanning instruction; and 

transmit the scan control signals through the connection 
cable. 

9. The apparatus of claim 8 Wherein the main circuit mod 
ule comprises: 

a main control logic unit con?gured to produce the scan 
control signals; and 

a memory control logic unit coupled to the main control 
logic unit and con?gured to transfer digital image data to 
a memory unit. 

10. The apparatus of claim 9 Wherein the main control logic 
unit comprises an image pre-processor capable of compen 
sating and adjusting the digital image data. 

11. The apparatus of claim 7 Wherein the optical sensor 
circuit module is further con?gured to: 

extract an analog image signal captured in a document 
scanning operation from a document; and 

convert the analog image signal into a digital image data, 
Wherein the digital image data is transmitted through the 
connection cable. 

12. The apparatus of claim 11 Wherein the optical sensor 
circuit module comprises: 

an optical sensor con?gured to generate the analog image 
signal; 

an analog front-end processor coupled to the optical sensor 
and con?gured to pre-process the analog image signal; 

an analog/ digital converter coupled to the analog front-end 
processor and con?gured to convert the pre-processed 
analog image signal into the digital image data; and 
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6 
a timing generator couples to the optical sensor and the 

analog/digital converter, Wherein the timing generator 
con?gured to generate the timing control signals that 
control a generation of the analog image signal and a 
conversion of the analog image signal into the digital 
image data. 

13. Scanning circuitry comprising an optical sensor circuit 
module operatively coupled to a main circuit module vie a 
connection cable, Wherein the scanning circuitry is con?g 
ured to: 

receive scan control signals transmitted over the connec 
tion cable; 

generate timing control signals in response to receiving the 
scan control signals, Wherein the scan signals do not 
comprise any timing control signals; and 

extract an analog image signal using the generated timing 
control signals. 

14. The scanning circuitry of claim 13, further con?gured 
to: 

receive a scanning instruction from a communication inter 
face; and 

produce the scan control signals in response to receiving 
the scanning instructions. 

15. The scanning circuitry of claim 14, Wherein the scan 
ning instruction comprise an image resolution, a brightness 
level, or a scanning range, and Wherein the scan control sig 
nals are produced in the main circuit module. 

16. The scanning circuitry of claim 14, further con?gured 
to convert the analog image signal into digital image data, 
Wherein the scan control signals are transmitted to the optical 
sensor circuit module, and Wherein the digital image data is 
transmitted to the main circuit module. 

17. The scanning circuitry of claim 13, further con?gured 
to: 

extract the analog image signal; 
convert the analog image signal into a digital image data; 

and 
transmit the digital image data via the communication 

cable. 
18. The scanning circuitry of claim 17, further con?gured 

to: 

pre-process the analog image signal; and 
convert the pre-processed analog image signal into the 

digital image data prior to the transmission of the digital 
image data via the communication cable. 

19. The scanning of circuitry of claim 17, further con?g 
ured to generate timing control signals that control a genera 
tion of the analog image signal and the conversion of the 
analog image signal into the digital image data. 

20. The scanning circuitry of claim 13, further con?gured 
to: 

generate the analog image signal; 
pre-process the analog image signal; and 
convert the pre-processed analog image signal into the 

digital image data, Wherein the generated timing control 
signals control a generation of the analog image signal 
and a conversion of the analog image signal into the 
digital image data. 

* * * * * 
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DATED : October 30, 2012 

INVENTOR(S) : Lee et a1. 

It is certified that error appears in the above-identi?ed patent and that said Letters Patent is hereby corrected as shown below: 

In Column 4, Line 55, in Claim 2, delete “Scanning instructions.” and 
insert -- scanning instruction. --, therefor. 

In Column 4, Line 60, in Claim 4, delete “sensor” and insert -- optical sensor --, therefor. 

In Column 4, Line 61, in Claim 4, delete “image” and insert -- image data --, therefor. 

In Column 4, Line 65, in Claim 5, delete “into a digital,” and 
insert -- into digital image data, --, therefor. 

In Column 5, Line 4, in Claim 6, delete “at an” and insert -- at the --, therefor. 

In Column 5, Line 8, in Claim 6, delete “that control” and insert -- control --, therefor. 

In Column 5, Line 46, in Claim 11, delete “an” and insert -- the --, therefor. 

In Column 5, Line 48, in Claim 11, delete “a digital” and insert -- digital --, therefor. 

In Column 5, Line 51, in Claim 12, delete “1 1” and insert -- 11, --, therefor. 

In Column 6, Line 1, in Claim 12, delete “couples” and insert -- coupled --, therefor. 

In Column 6, Line 3, in Claim 12, delete “configured” and insert -- is configured --, therefor. 

In Column 6, Line 8, in Claim 13, delete “vie” and insert -- via --, therefor. 

In Column 6, Line 13, in Claim 13, delete “scan” and insert -- scan control --, therefor. 

Signed and Sealed this 
Second Day of April, 2013 

Teresa Stanek Rea 

Acting Director afthe United States Patent and Trademark O?ice 
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In Column 6, Line 19, in Claim 14, delete “receive a scanning instruction” and 
insert -- receive scanning instructions --, therefor. 

In Column 6, Line 24, in Claim 15, delete “instruction” and insert -- instructions --, therefor. 

In Column 6, Line 35, in Claim 17, delete “into a” and insert -- into --, therefor. 

In Column 6, Line 37, in Claim 17, delete “via the” and insert -- via a --, therefor. 

In Column 6, Line 45, in Claim 19, delete “of circuitry” and insert -- circuitry --, therefor. 

In Column 6, Line 46, in Claim 19, delete “generate” and insert -- generate the --, therefor. 

In Column 6, Line 53, in Claim 20, delete “into the” and insert -- into --, therefor. 
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(57) ABSTRACT 

A method and user interface is provided for use on a computer 
system coupled with a scanner for performing a scan opera
tion on an original document, which allows the user to acquire 
scanned images in an easier and more user-friendly manner. 
The method allows the user to scan an original document 
without requiring the user to have learned knowledge back
ground in the science of image processing, and also allows the 
scanner to perform only one scan operation on the original 
document. These features allow the use of the scanner to be 
easier and more user-friendly than the prior art. By the, 
method, the first step is to determine a set of image processing 
settings by a scanner driving program that are suited for 
optimal scan of the original document; and then the scanner is 
activated to perform a scan operation on the original docu
ment based on the image processing settings to thereby obtain 
a primitive scanned image. Next, an image-enhancement pro
cess is performed on the primitive scanned image to thereby 
obtain a quality-enhanced image; and finally, the quality
enhanced image is transferred to the application program for 
use by the application program. 

17 Claims, 3 Drawing Sheets 
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METHOD AND USER INTERFACE FOR 
PERFORMING A SCAN OPERATION FOR A 

SCANNER COUPLED TO A COMPUTER 
SYSTEM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue specifica
tion; matter printed in italics indicates the additions 
made by reissue. 10 

2 
a final scanned image. In the next step P108, the final scanned 
image is transferred to an application program for use by the 
application program. 

It is apparent that the foregoing procedure has the draw
back of requiring the scanner to perform two scan operations 
on the same document to obtain the final scanned image, 
which makes the image acquisition quite inefficient. 

Moreover, the U.S. Pat. No. 4,837,635 is still [quire] quite 
insufficient in functionality to meet user demands in image 
processing. 

In the use of many conventional image scan programs, it 
requires the user to have [learned knowledge] a background 
in the science of image processing. [Therefore, for unlearned Notice: More than one reissue application has been filed 

for the reissue ofU.S. Pat. No. 6,628,416filed as application 
Ser. No. 09/417,985 on Oct. 13, 1999. 

The present application is a continuation of U.S. patent 
application Ser. No. ll/237,579,filed on Sep. 2 7, 2005, which 
is a reissue of U.S. patent application Ser. No. 09/417,985, 
filed on Oct. 13, 1999, now U.S. Pat. No. 6,628,416, each of 

15 
and inexperienced users, it would be highly difficult for them 
to use these programs rightly, and requires the user to spend 
much time and material on training.] Consequently, inexpe
rienced users have a difficult time using the programs cor
rectly without spending time, and other resources, on obtain-

which is hereby incorporated by reference in its entirety. 
20 ing the proper training. 

In summary, conventional user interfaces for scanner 
operation have the following drawbacks. BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to scanner technology, and more 

particularly, to a method and user interface for performing a 
scan operation for a scanner coupled to a computer system, 
which allows the user to acquire scanned images in an easier 
and more user-friendly manner. 

First, they require the user to have [learned knowledge] a 
background in the science of image processing in order to 

25 properly carry out the image acquisition, which makes the use 
of the scanner quite difficult and user-unfriendly. 

2. Description of Related Art 

Second, if a user has no such knowledge background, the 
user needs to spend much time and material on training, 
typically in a trial-and-error manner, which would make the 

30 use of the scanner quite cost-ineffective. 

A scanner allows a user to convert the printed matter on a 
document into a digital image for further processing by a 
computer. In the use of a scanner, however, it requires well
learned and highly-experienced users to do the image pro- 35 

cessing tasks properly. For inexperienced users, it usually 
requires a long period to learn, typically in a trial-and-error 
manner, which would make the training quite cost-ineffective 
since additional electricity and paper cost may be required in 
the training course. 40 

The U.S. Pat. No. 4,837,635 discloses a method that allows 
the user to acquire a scanned image by first obtaining a primi
tive scanned image from the scanner, and then specify suited 
image processing settings such as size and scan area for the 
scanner to perform a second scan operation on the original 45 

document to thereby obtain a final scanned image. By this 
method, the final scanned image can approach closely to the 
image qualities of the original document. One drawback to 
this patent, however, is that it is quite inefficient to use since 
it requires the scanner to perform two scan operations on the 50 

same document. 
FIG. 1 is a flow diagram showing the procedural steps 

involved in a conventional method to obtain a scanned image 
from an original document. 

Third, the U.S. Pat. No. 4,837,635 provides only limited 
functionality to the image processing, which would not meet 
user demands in high-end image processing. 

Fourth, the prior art requires the scanner to perform two 
scan operations on the same document to acquire the final 
scanned image to be used by the application program, which 
makes the use of the scanner quite inefficient. It is desired that 
only one scan operation is needed. 

SUMMARY OF THE INVENTION 

It is therefore an objective of this invention to provide a 
method and user interface for use on a computer system 
coupled with a scanner for performing a scan operation, 
which allows the user to operate the scanner in an easy and 
user-friendly manner. 

It is therefore an objective of this invention to provide a 
method and user interface for use on a computer system 
coupled with a scanner for performing a scan operation, 
which allows the scanner to perform only one scan operation 
on the original document. 

In accordance with the foregoing and other objectives, the 
invention proposes a new method and user interface for use on 
a computer system coupled with a scanner for performing a 
scan operation. 

Fundamentally, the invention allows the user to scan an 
original document without requiring the user to have learned 
knowledge background in the science of image processing, 

In the first step PlOO, the user interface for the scanner is 55 

activated. In the next step Pl 02, the user interface commands 
the scanner to perform a primitive scan operation on the 
original document. The primitive scanned image is then dis
played by the user interface for the user to make enhance
ments thereon. 60 and also allows the scanner to perform only one scan opera

tion on the original document. These features allow the use of 
the scanner to be easier and more user-friendly than the prior 
art. 

In the next step P104, the user interface asks the user to 
specifY suited image processing settings for the enhancement 
of the primitive scanned image, such as size setting and the 
desired scan area of the original document. 

In the next step P106, the user interface activates the scan- 65 

ner to perform a second scan operation on the original docu
ment based on the image processing settings to thereby obtain 

The invention is designed for use with a user interface 
incorporated in a computer system coupled with a scanner for 
performing an automatic scan operation on an original docu
ment. The computer system mm a scanner driver and an 
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application program. The scanner driver is used to drive the 
scanner, and the application program can process the scanned 
image as an image file. 

The method of the invention includes the following proce
dural steps: (1) determining a set of image processing settings 
by a scanner driving program that are suited for optimal scan 

4 
scanner 10 as an image file. The block designated by the 
reference numeral 60 is used to represent the input from user 
operation. The user can specify a set of proper image process
ing settings into the user interface 50. 

When the user wants to acquire a scanned image from an 
original document (not shown), the user first needs to place 
the original document (not shown) on the scanner 10, and then 
specifY a set of image processing settings that are suited for 
optimal scan of the original document (not shown). Next, the 
user interface 50 activates the scanner 10 to perform a scan 
operation on the original document (not shown) based on the 
image processing settings in the user interface 50 to thereby 
obtain a primitive scanned image. The primitive scanned 
image is then transferred to the scanner driver 30 in the 

of the original document; (2) activating the scanner to per
form a scan operation on the original document based on the 
image processing settings to thereby obtain a primitive 
scanned image which is then transferred to the scanner driver; 10 

(3) activating the scanner driver to perform an image-en
hancement process on the primitive scanned image to thereby 
obtain a quality-enhanced image; and (4) transferring the 
quality -enhanced image to the application program for use by 
the application program. 15 computer system 20. 

Next, the scanner driver 30 performs an image-enhance
ment process on the primitive scanned image to thereby 
obtain a quality-enhanced image. The image-enhancement 
process includes a comprehensive set of image processing 
routines, including automatic cutting, distortion correction, 
color calibration, and automatic character recognition. 

In the foregoing method, the image-enhancement process 
includes a comprehensive set of image processing routines, 
such as automatic cutting, distortion correction, color calibra
tion, and automatic character recognition. The quality-en
hanced image is then transferred to the scanner driver in the 20 

computer system, and then transferred via the scanner driver 
After this, the scanner driver 30 checks whether there is 

still another document waiting to be scanned. If YES, the 
scanner driver 30 will perform another scan operation. The 

25 quality-enhanced image is then transferred to the application 
program 40 for use by the application program 40. 

to the application program specified by the user through the 
user interface. The application program can be either an 
image editing program or a word processor that can accept the 
quality-enhanced image as an image file. 

By the invention, the scanner needs just to perform one 
scan operation on the original document rather than two scan 
operations required by the prior art (the U.S. Pat. No. 4,837, 
635). The invention is therefore more efficient than the prior 
art. After this, the invention will automatically perform an 30 

image-enhancement process on the primitive scanned image 
to thereby obtain the quality-enhanced image, without requir
ing the user to have learned knowledge background in the 
science of image processing in order to perform the image 
enhancement, and therefore no training is required. Since the 35 

user needs not to spend time and material on learning the 
operation of the scanner, it makes the use of the scanner more 
cost-effective and user-friendly. Furthermore, the invention 
provides an image-enhancement process that includes a com
prehensive set of image processing routines which would 40 

meets most user's demands in image processing. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 3 is a flow diagram showing the procedural steps 
involved in the method of the invention for performing a scan 
operation on the original document. This method is used with 
the computer system 20 and the scanner 10 shown in FIG. 2 
and is performed by the user interface 50. 

In the first step S1 00, a set of image processing settings that 
are suited for optimal scan of the original document is deter
mined by a scanner driving program, and then stores these 
settings into the user interface 50. 

In the next step S102, the user interface 50 issues a scan 
request to the scanner 10. In response, in the next step S104, 
the scanner 10 is activated to perform a scan operation on the 
original document based on the image processing settings in 
the user interface 50 to thereby obtain a primitive scanned 
image. The primitive scanned image is then transferred to the 
scanner driver 30. 

In the next step S106, the scanner driver 30 is activated to 
perform an image-enhancement process on the primitive 

The invention can be more fully understood by reading the 
following detailed description of the preferred embodiments, 
with reference made to the accompanying drawings, wherein: 

45 scanned image to thereby obtain a quality-enhanced image. 

FIG. 1 (PRIOR ART) is a flow diagram showing the pro
cedural steps involved in a conventional method to obtain a 
scanned image from an original document; 

FIG. 2 is a schematic block diagram of the incorporation of 
the user interface of the invention in a computer system 
coupled with a scanner; and 

FIG. 3 is a flow diagram showing the procedural steps 
involved in the method of the invention for performing a scan 
operation on an original document. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 2 is a schematic block diagram of the incorporation of 
the user interface of the invention, as the block designated by 
the reference numeral 50, in a computer system 20 coupled 
with a scanner 10. The computer system 20 rnns a scanner 
driver 30, which is a software program, for driving the scan
ner 10. Further, the computer system 20 runs an application 
program 40 which can process the scanned image from the 

50 

The image-enhancement process includes a comprehensive 
set of image processing routines, including automatic cutting, 
distortion correction, color calibration, and automatic char-
acter recognition. 

In the next step S1 08, the user interface 50 checks whether 
there is still another document waiting to be scanned. IfYES, 
the procedure returns to the step S104; otherwise, the proce
dure goes to the step SllO. 

In the step SllO, the quality-enhanced image [resulted] 
55 resulting from the image-enhancement process is transferred 

to the application program 40 for use by the application 
program 40. The application program 40 can be either an 
image editing program or a word processor that can accept the 

60 

quality-enhanced image as an image file. 
In the next step S112, the user interface 50 displays a 

message asking whether the user wants to scan another docu
ment. If the user responds with YES, the procedure returns to 
the step S100; otherwise, the procedure is ended. 

In conclusion, the invention has the following advantages 
65 over the prior art. 

First, it requires the scanner to perform only one scan 
operation on the original document rather than two scan 
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operations required by the prior art (the U.S. Pat. No. 4,837, 
635). The invention is therefore more efficient to use than the 
prior art. 

Second, the invention allows the image-enhancement pro
cess to be entirely carried out automatically without requiring 
the user to have knowledge background in the science of 
image processing, so that the use of the scanner is easier and 
more user-friendly. 

Third, since the invention allows the user to carry out the 
scan operation without having to spend time and material on 10 

training, the use of the seamier is more cost-effective than the 
prior art. 

Fourth, the invention provides an image-enhancement pro
cess that includes a comprehensive set of image processing 
routines which would meet most user's demands in image 15 

processing. 
Fifth, the invention allows the image acquisition to be 

mostly performed automatically, allowing the operation of 
the scanner to be more simplified and user-friendly. 

The invention has been described using exemplary pre- 20 

ferred embodiments. However, it is to be understood that the 
scope of the invention is not limited to the disclosed embodi
ments. On the contrary, it is intended to cover various modi
fications and similar arrangements. The scope of the claims, 
therefore, should be accorded the broadest interpretation so as 25 

to encompass all such modifications and similar arrange
ments. 

What is claimed is: 
[1. A method implemented on a user interface incorporated 

in a computer system coupled with a seamier for performing 30 

a scan operation on an original document, the computer sys
tem running a scanner driver and an application program; the 
method comprising the steps of: 

determining a set of image processing settings required for 
the original document by a seamier driving program; 35 

obtaining a primitive scanned image in a manner that the 
scanner uses image processing settings through the 
scanner driving program; 

performing an image-enhancement process on the primi
tive scamied image, wherein the image-enhancement 40 

process includes an automatic cutting routine; and 
obtaining a final image by the image-enhancement pro

cess, wherein the final image is transferred to the appli
cation program.] 

[2. A method implemented on a user interface incorporated 45 

in a computer system coupled with a seamier for performing 
a scan operation on an original document, the computer sys
tem running a scanner driver and an application program; the 
method comprising the steps of: 

determining a set of image processing settings required for 50 

the original document by a seamier driving program; 
obtaining a primitive scanned image in a manner that the 

scanner uses image processing settings through the 
scanner driving program; 

performing an image-enhancement, process on the primi- 55 

tive scamied image, wherein the image-enhancement 
process includes a distortion correction routine; and 

obtaining a final image by the image-enhancement pro
cess, wherein the final image is transferred to the appli-
cation program.] 60 

[3. A method implemented on a user interface incorporated 
in a computer system coupled with a seamier for performing 
a scan operation on an original document, the computer sys
tem running a scanner driver and an application program; the 
method comprising the steps of: 65 

determining a set of image processing settings required for 
the original document by a seamier driving program; 

6 
obtaining a primitive scanned image in a manner that the 

scanner uses image processing settings through the 
scanner driving program; 

performing an image-enhancement process on the primi
tive scamied image, wherein the image-enhancement 
process includes a color calibration routine; and 

obtaining a final image by the image-enhancement pro
cess, wherein the final image is transferred to the appli
cation program.] 

[ 4. A method implemented on a user interface incorporated 
in a computer system coupled with a scanner for performing 
a scan operation on an original document, the computer sys
tem running a scanner driver and an application program; the 
method comprising the steps of: 

determining a set of image processing settings required for 
the original document by a scanner driving program; 

obtaining a primitive scanned image in a manner that the 
scanner uses image processing settings through the 
scanner driving program; 

performing an image-enhancement process on the primi
tive scamied image, wherein the image-enhancement 
process includes an automatic character recognition rou
tine; and 

obtaining a final image by the image-enhancement pro
cess, wherein the final image is transferred to the appli
cation program.] 

[5. A user interface for a scanner, comprising: 
a scanner, for scanning an original document to an image 

data; 
a computer system, for storing and processing the image 

data from the seamier; 
a seamier driving program, for driving the seamier and then 

performing an image-enhancement process on the 
image data stored in the computer system; 

an application program, for receiving a final image pro
cessed by the image-enhancement process, wherein a 
method implemented on the user interface comprising 
the steps of: 
determining a set of image processing settings required 

for the original document by a seamier driving pro
gram; 

obtaining a primitive scanned image in a manner that the 
scanner uses image processing settings through the 
scanner driving program; 

performing an image-enhancement process on the 
primitive scanned image, wherein the image-en
hancement process includes an automatic cutting rou
tine; and 

obtaining a final image by the image-enhancement pro
cess, wherein the final image is transferred to the 
application program.] 

[6. A user interface for a scanner, comprising: 
a scanner, for scanning an original document to an image 

data; 
a computer system, for storing and processing the image 

data from the seamier; 
a seamier driving program, for driving the seamier and then 

performing an image-enhancement process on the 
image data stored in the computer system; 

an application program, for receiving a final image pro
cessed by the image-enhancement process, wherein a 
method implemented on the user interface comprising 
the steps of: 
determining a set of image processing settings required 

for the original document by a seamier driving pro
gram; 

Case 1:13-cv-00473-SLR   Document 46   Filed 01/14/14   Page 178 of 180 PageID #: 1092



US RE44,528 E 
7 

obtaining a primitive scanned image in a manner that the 
scanner uses image processing settings through the 
scanner driving program; 

performing an image-enhancement process on the 
primitive scanned image, wherein the image-en
hancement process includes a distortion correction 
routine; and 

8 
cess includes at least one of an automatic cutting rou
tine, a distortion correction routine, a color calibration 
routine, or an automatic character recognition routine; 
and 

obtaining a final image by the image-enhancement pro
cess, wherein the final image is transferred to an appli
cation program. 

10. The memory device of claim 9, wherein the operations 
further comprise: 

obtaining a final image by the image-enhancement pro
cess, wherein the final image is transferred to the 
application program.] 10 checking for another scan job, the checking based on an 

[7. A user interface for a scanner, comprising: 
a scanner, for scanning an original document to an image 

data; 
a computer system, for storing and processing the image 

data from the scanner; 15 

input from a user interface; 
if the checking indicates no additional scanning, then 

transferring the final image to the application program; 
and 

if the checking indicates another scan job, then causing the 
scanner to scan a second time before transferring the 
final image to the application program. 

a scanner driving program, for driving the scanner and then 
performing an image-enhancement process on the 
image data stored in the computer system; 

an application program, for receiving a final image pro
cessed by the image-enhancement process, wherein a 
method implemented on the user interface comprising 
the steps of: 

11. The memory device of claim 9, wherein the operations 
further comprise obtaining the image processing settingfor a 

20 scan target based on an input from a user interface. 

determining a set of image processing settings required 
for the original document by a scanner driving pro
gram; 

obtaining a primitive scanned image in a manner that the 
scanner uses image processing settings through the 
scanner driving program; 

25 

performing an image-enhancement process on the 
primitive scanned image, wherein the image-en- 30 

hancement process includes a color calibration rou
tine; and 

obtaining a final image by the image-enhancement pro
cess, wherein the final image is transferred to the 
application program.] 

[8. A user interface for a scanner, comprising: 
a scanner, for scanning an original document to an image 

data; 
a computer system, for storing and processing the image 

data from the scanner; 
a scanner driving program, for driving the scanner and then 

performing an image-enhancement process on the 
image data stored in the computer system; 

35 

40 

an application program, for receiving a final image pro
cessed by the image-enhancement process, wherein a 45 

method implemented on the user interface comprising 
the steps of: 
determining a set of image processing settings required 

for the original document by a scanner driving pro
gram; 

obtaining a primitive scanned image in a manner that the 
scanner uses image processing settings through the 
scanner driving program; 

50 

performing an image-enhancement process on the 
primitive scanned image, wherein the image-en- 55 

hancement process includes an automatic character 
recognition routine; and 

obtaining a final image by the image-enhancement pro
cess, wherein the final image is transferred to the 
application program.] 

9. A memory device having instructions stored thereon 
that, in response to execution by a computing device, cause 
the computing device to perform operations comprising: 

obtaining an original scanned image using an image pro
cessing setting through a scanner driving program; 

performing an image-enhancement process on the original 
scanned image, wherein the image-enhancement pro-

60 

65 

12. The memory device of claim 9, wherein the final image 
is obtained using only a single scanning of a scan target. 

13. The memory device of claim 9, wherein the application 
program is an image editing program or a word processor. 

14. The memory device of claim 9, wherein the operations 
further comprise: 

selecting, using the scanner driving program, a subset of 
available image processing settings, the subset selected 
based on a scan target; and 

issuing a scan request that includes at least the obtained 
image processing setting, wherein the obtained image 
processing setting is one of the settings from the subset. 

15. An apparatus, comprising: 
a processing device configured to: 
obtain an original scanned image using an image process

ing setting through a scanner driving program; 
perform an image-enhancement process on the original 

scanned image, wherein the image-enhancement pro
cess includes at least one of an automatic cutting rou
tine, a distortion correction routine, a color calibration 
routine, or an automatic character recognition routine; 
and 

obtain a final image by the image-enhancement process, 
wherein the final image is transferred to an application 
program. 

16. The apparatus of claim 15, wherein the processing 
device is further configured to: 

check if there is another scan job; and 
transfer the final image to the application program based 

on a result of the checking. 
17. The apparatus of claim 15, wherein the processing 

device is further configured to determine the image process
ing setting based on a scan target associated with the original 
scanned image. 

18. The apparatus of claim 15, wherein the final image is 
obtained using only a single scanning of a scan target. 

19. The apparatus of claim 15, wherein the application 
program is an image editing program or a word processor. 

20. A method, comprising: 
obtaining an image processing setting for a target of a 

scan; 
obtaining an original scanned image of the scan target 

using the obtained image processing setting through a 
scanner driving program; 

performing an image-enhancement process on the original 
scanned image, wherein the image-enhancement pro
cess includes at least one of an automatic cutting rou-
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tine, a distortion correction routine, a color calibration 
routine, or an automatic character recognition routine; 
and 

obtaining a final image by the image-enhancement pro
cess, wherein the final image is transferred to an appli
cation program. 

21. The method of claim 20,further comprising: 
checking for another scan target to be scanned, the check

ing based on an input from a user interface; 
if the checking indicates no additional scanning, then 10 

transferring the final image to the application program; 
and 

if the checking indicates another scan target to be scanned, 
then causing the scanner to scan a second time before 
transferring the final image to the application program. 15 

22. The method of claim 20,further comprising obtaining 
the image processing setting for the scan target based on an 
input from a user interface. 

23. The method of claim 20, wherein the final image is 
obtained using only a single scanning of the scan target. 20 

24. The method of claim 20, wherein the application pro
gram is an image editing program or a word processor. 

25. The method of claim 20, further comprising: 
selecting, using the scanner driving program, a subset of 

available image processing settings, the subset selected 25 

based on the scan target; and 
issuing a scan request that includes at least the obtained 

image processing setting, wherein the obtained image 
processing setting is one of the settings from the subset. 

* * * * * 
30 

10 
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