
IN THE UNITED STATES DISTRICT COURT 

FOR THE NORTHERN DISTRICT OF ILLINOIS 

EASTERN DIVISION 

BUFFALO PATENTS, LLC, 

Plaintiff, 

v. 

MOTOROLA MOBILITY LLC, 

Defendant. 

Case No.: 1:22-cv-04540 

JURY TRIAL DEMANDED 

ORIGINAL COMPLAINT FOR PATENT INFRINGEMENT 

Plaintiff Buffalo Patents, LLC (“Buffalo Patents” or “Plaintiff”) files this original 

complaint against Defendant Motorola Mobility LLC (“Motorola” or “Defendant”) alleging, 

based on its own knowledge as to itself and its own actions and based on information and belief 

as to all other matters, as follows: 

PARTIES 

1. Buffalo Patents is a limited liability company formed under the laws of the State 

of Texas, with its principal place of business at 1200 Silver Hill Dr., Austin, Texas, 78746. 

2. Defendant Motorola Mobility LLC is a limited liability company organized and 

existing under the laws of the State of Delaware and registered to do business in Illinois.  

Motorola may be served through its registered agent, C T Corporation System at 208 S LaSalle 

St, Suite 814, Chicago, Illinois 60604. 

3. Motorola, an indirect subsidiary of Lenovo Group Limited, is involved in the 

development and sale of hardware and software relating to mobile products, such as 

smartphones.  Motorola has a place of business located at 222 W. Merchandise Mart Plaza, Suite 

1800, Chicago, Illinois, 60654. 
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JURISDICTION AND VENUE 

4. This is an action for infringement of United States patents arising under 35 U.S.C. 

§§ 271, 281, and 284–85, among others.  This Court has subject matter jurisdiction of the action 

under 28 U.S.C. § 1331 and § 1338(a). 

5. This Court has personal jurisdiction over Motorola pursuant to due process 

because, inter alia, (i) Motorola has done and continues to do business in Illinois; (ii) Motorola 

has committed and continues to commit acts of patent infringement in the State of Illinois, 

including making, using, offering to sell, and/or selling accused products in Illinois, and/or 

importing accused products into Illinois, including by Internet sales and/or sales via retail and 

wholesale stores, inducing others to commit acts of patent infringement in Illinois, and/or 

committing at least a portion of any other infringements alleged herein in Illinois; and (iii) 

Motorola regularly places its products within the stream of commerce—directly, through 

subsidiaries, or through third parties—with the expectation and knowledge that such products 

will be shipped to, sold, or used in Illinois and elsewhere in the United States.  Thus, Motorola 

has established minimum contacts within Illinois and purposefully availed itself of the benefits 

of Illinois, and the exercise of personal jurisdiction over Motorola would not offend traditional 

notions of fair play and substantial justice.  In addition, Motorola is amenable to service of 

process for this action. 

6. Venue is proper in this district as to Motorola under 28 U.S.C. § 1400(b).  Venue 

is further proper as to Motorola because it has committed and continues to commit acts of patent 

infringement in this district, including making, using, offering to sell, and/or selling accused 

products in this district, and/or importing accused products into this district, including by Internet 

sales and/or sales via retail and wholesale stores, inducing others to commit acts of patent 
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infringement in this district, and/or committing at least a portion of any other infringements 

alleged herein in this district. 

7. Furthermore, Motorola has a regular and established place of business in this 

district, including at least at 222 W. Merchandise Mart Plaza, Suite 1800, Chicago, Illinois, 

60654. 

BACKGROUND 

8. The patents-in-suit broadly cover technology used in electronic devices 

commonly used today, such as mobile phones, tablets, and other devices.  More particularly, the 

patents-in-suit describe key improvements to electronic devices in the area of intelligent message 

recognition systems. 

9. U.S. Patent Nos. 6,904,405 (“the ’405 Patent”) and 8,204,737 (“the ’737 Patent”) 

generally relate to the fields of speech and handwriting recognition technology.  The patented 

technology is used today in connection with virtual keyboards on smartphones and other devices 

that include speech and handwriting conversion to text data.  The ’405 Patent discloses, inter 

alia, using language models to improve conversion of speech and handwritten data into text data 

by training one of the language models.  The ’737 Patent discloses, inter alia, converting speech 

and handwritten data into text data, where one of the language models is adjusted. 

10. The inventor of the technology of these patents has multiple patents relating to the 

fields of speech and handwriting recognition, cryptography, digital signatures, and audio signal 

reconstruction.  As an undergraduate at the University of Washington during the mid-1990s, he 

also invented a radio receiver technology with novel ways of tuning a radio among several 

channels.1 

 
1 https://www.wrfseattle.org/story/edwin-a-suominen-engineer-and-inventor/ 
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11. The inventions disclosed in the ’405 and ’737 patents have been cited during 

patent prosecution multiple times by many of the leading technology companies worldwide, 

including Alcatel-Lucent (later acquired by Nokia), Amazon, Apple, Cisco, Dell, Facebook, GM, 

Google, HP, Honda, Honeywell, IBM, Intel, Lenovo, Microsoft, Mitsubishi, Motorola Solutions, 

Nuance, Palm (later acquired by HP), Panasonic, Philips, Qualcomm, Research in Motion (now 

Blackberry), Robert Bosch, Samsung, Siemens, Sony, SRI International, and the US Navy. 

COUNT I 

 

DIRECT INFRINGEMENT OF U.S. PATENT NO. 6,904,405 

12. On June 7, 2005, the ’405 Patent was duly and legally issued by the United States 

Patent and Trademark Office for an invention entitled “Message Recognition Using Shared 

Language Model.” 

13. Buffalo Patents is the owner of the ’405 Patent, with all substantive rights in and 

to that patent, including the sole and exclusive right to prosecute this action and enforce the ’405 

Patent against infringers, and to collect damages for all relevant times. 

14. Motorola made, had made, used, imported, provided, supplied, distributed, sold, 

and/or offered for sale products and/or systems including, for example, its Moto G7 Play 

smartphone and other products2 that include the Gboard application or similar virtual keyboard 

technology (“accused products”): 

 
2 See Appendix. 
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Source: https://www.motorola.com/us/smartphones-moto-g7-play/p?skuId=525 

 

Source: https://help.motorola.com/hc/3170/90/pdf/help-moto-g7-play-90-global-en-us.pdf (Page 

41) 

 

Source: https://help.motorola.com/hc/3170/90/pdf/help-moto-g7-play-90-global-en-us.pdf (Page 

175) 
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15. By doing so, Motorola has directly infringed (literally and/or under the doctrine of 

equivalents) at least Claim 7 of the ’405 Patent.  Motorola’s infringement in this regard is 

ongoing. 

16. The Moto G7 Play smartphone is an exemplary accused product. 

17. The Moto G7 Play smartphone implements a method for performing message 

recognition with a shared language model. 

18. For example, the Moto G7 Play smartphone includes Gboard, which is the 

smartphone’s default virtual keyboard application.  The virtual keyboard application on the Moto 

G7 Play smartphone includes different message recognition types, including voice to text and 

handwriting to text.  Further, it uses an n-gram language model (“shared language model”). 

 

Source: https://www.phonearena.com/news/Google-Gboard-keyboard-app-1-billion-

downloads_id108061 

 

Source: 

https://support.google.com/gboard/answer/6380730?hl=en&co=GENIE.Platform%3DAndroid 
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Source: https://support.google.com/gboard/answer/2781851?hl=en&ref_topic=9024098 

 

Source: https://support.google.com/gboard/answer/9108773?hl=en&ref_topic=9024098 
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Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 16) 

 

Source: https://ai.googleblog.com/2017/05/the-machine-intelligence-behind-gboard.html 

 

Source: https://arxiv.org/pdf/1811.03604.pdf (Page 1) 

19. The method implemented by the Moto G7 Play smartphone includes performing 

message recognition of a first type, responsive to a first type of message input, to provide text 

data in accordance with both the shared language model and a first model specific to the first 

type of message recognition. 

20. For example, the Moto G7 Play smartphone includes Gboard, which is the 

smartphone’s default virtual keyboard application.  The virtual keyboard application on the Moto 

G7 Play smartphone allows users to type a message with voice by converting the voice input into 
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text.  It uses an on-device, all neural speech recognizer.  The speech recognizer (“message 

recognition of a first type”) uses an end-to-end Recurrent Neural Network Transducer (RNN-T) 

model that combines an acoustic model, a pronunciation model, and a language model.  The 

language model used by the smartphone is an n-gram language model.  The user’s voice input 

(“first type of message input”) is converted into text using the speech recognizer.  The 

pronunciation model, the acoustic model (“first model”), and the language model (“shared 

language model”) can generate text responsive to voice input. 

 

Source: 

https://support.google.com/gboard/answer/6380730?hl=en&co=GENIE.Platform%3DAndroid 
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Source: https://support.google.com/gboard/answer/2781851?hl=en&ref_topic=9024098 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://ai.googleblog.com/2019/03/an-all-neural-on-device-speech.html 
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Source: https://ai.googleblog.com/2019/09/large-scale-multilingual-speech.html 

 

Source: https://ai.googleblog.com/2017/05/the-machine-intelligence-behind-gboard.html 

 

Source: https://careers.google.com/stories/how-one-team-turned-the-dream-of-speech-

recognition-into-a-reality/ 
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Source: https://ai.googleblog.com/2019/09/large-scale-multilingual-speech.html 

21. The method implemented by the Moto G7 Play smartphone includes performing 

message recognition of a second type, responsive to a second type of message input, to provide 

text data in accordance with both the shared language model and a second model specific to the 

second type of message recognition. 

22. For example, the Moto G7 Play smartphone includes Gboard, which is the 

smartphone’s default virtual keyboard application.  The virtual keyboard application on the Moto 

G7 Play smartphone provides the capability to convert a user’s handwriting into text.  It uses an 

end-to-end Recurrent Neural Network (RNN) model for handwriting recognition (“message 

recognition of a second type”).  The language model used by the smartphone is an n-gram 

language model.  The writing area on the device’s keypad records the patterns created by the 

user, and the corresponding handwriting information (“second type of message input”) is 

converted into text. 
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23. The handwriting model (“second model”) used by the smartphone is a bi-

directional version of the quasi-recurrent neural network (QRNN) model.  The handwriting 

model, in combination with the n-gram language model (“shared language model”), can generate 

text responsive to handwriting input. 

 

Source: 

https://support.google.com/gboard/answer/6380730?hl=en&co=GENIE.Platform%3DAndroid 

 

Source: https://support.google.com/gboard/answer/9108773?hl=en&ref_topic=9024098 
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Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://arxiv.org/pdf/1902.10525.pdf (Page 3) 

 

Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

 

Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 
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Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

 

Source: https://arxiv.org/pdf/1902.10525.pdf (Page 6) 
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Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

24. The method implemented by the Moto G7 Play smartphone includes training the 

shared language model responsive to user correction of error in message recognition of either of 

the first and second types, thereby improving accuracy of each of the first and second types of 

message recognition. 

25. For example, the Moto G7 Play smartphone includes Gboard, which is the 

smartphone’s default virtual keyboard application.  The virtual keyboard application on the Moto 

G7 Play smartphone provides the capability to convert a user’s voice and/or handwriting into 

text.  It provides users with a personalized model to learn the user’s preferences.  In the writing 

area of the keypad of the device, patterns created by the user are recorded, and the corresponding 

handwriting information is converted into text.  The data input on the virtual keyboard is utilized 

to learn the user’s preferences, train the language model to suit the user, and update the model 
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locally.  The smartphone builds one model for each language variety and uses on-device 

personalization to improve the language model by learning the user’s preferences.  Using an end-

to-end model approach improves the predictions of both the speech and handwriting recognizers 

(“improving accuracy of each of the first and second types of message recognition”). 

26. As one example, when a user handwrites text in the writing area of the virtual 

keyboard, multiple suggestions can be provided to the user on the display area or interface (e.g., 

three suggestions to the left, center, and right).  If the user selects the suggested text on the left or 

the right (“user correction”) for the same written text multiple times, the user’s selection is used 

to train the language model.  If the user handwrites the same text at a later time, the user’s 

previous selection is outputted as the primary suggestion (e.g., the suggested text in the center of 

the display area or interface). 

27. Accordingly, the shared language model can be trained to be responsive to user 

correction of error in handwriting recognition. 

 

Source: https://support.google.com/gboard/answer/9108773?hl=en&ref_topic=9024098 
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Source: https://arxiv.org/pdf/1811.03604.pdf (Page 3) 

 

Source: Screenshot taken during testing. 

 

Source: https://arxiv.org/pdf/1902.10525.pdf (Page 2) 
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Source: https://arxiv.org/pdf/1902.10525.pdf (Page 3) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 16) 

 

Source: https://ai.googleblog.com/2017/05/the-machine-intelligence-behind-gboard.html 

 

Source: https://arxiv.org/pdf/1811.03604.pdf (Page 1) 
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Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 18) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 19) 
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Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

 

Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

28. Buffalo Patents has been damaged as a result of the infringing conduct by 

Motorola alleged above.  Thus, Motorola is liable to Buffalo Patents in an amount that 

adequately compensates it for such infringements, which, by law, cannot be less than a 

reasonable royalty, together with interest and costs as fixed by this Court under 35 U.S.C. § 284. 

29. Buffalo Patents is only asserting method claims for the ’405 Patent, so 35 U.S.C. 

§ 287(a) does not apply. 
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COUNT II 

 

DIRECT INFRINGEMENT OF U.S. PATENT NO. 8,204,737 

30. On June 19, 2012, the ’737 Patent was duly and legally issued by the United 

States Patent and Trademark Office for an invention entitled “Message Recognition Using 

Shared Language Model.” 

31. Buffalo Patents is the owner of the ’737 Patent, with all substantive rights in and 

to that patent, including the sole and exclusive right to prosecute this action and enforce the ’737 

Patent against infringers, and to collect damages for all relevant times. 

32. Motorola made, had made, used, imported, provided, supplied, distributed, sold, 

and/or offered for sale products and/or systems including, for example, its Motorola G Stylus 5G 

smartphone and other products3 that include the Gboard application or similar virtual keyboard 

technology (“accused products”): 

 

Source: https://www.motorola.com/us/smartphones-moto-g-stylus-5g/p?skuId=619 

 
3 See Appendix. 
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Source: https://motorola-global-portal.custhelp.com/app/answers/detail/a_id/160188/~/moto-g-

stylus-5g (Page 27) 

 

Source: https://motorola-global-portal.custhelp.com/app/answers/detail/a_id/160188/~/moto-g-

stylus-5g (Page 61) 

33. By doing so, Motorola has directly infringed (literally and/or under the doctrine of 

equivalents) at least Claims 1 and 13 of the ’737 Patent.  Motorola’s infringement in this regard 

is ongoing. 

34. The Motorola G Stylus 5G smartphone is an exemplary accused product. 

35. The Motorola G Stylus 5G smartphone includes a system for generating text 

responsive to voice and handwriting input, which includes a tablet surface, wherein the system is 

configured to receive freehand input based at least in part on manipulation of a stylus relative to 

the tablet surface. 

36. For example, the Motorola G Stylus 5G smartphone includes Gboard, which is the 

smartphone’s default virtual keyboard application.  The virtual keyboard application on the 

Motorola G Stylus 5G smartphone allows users to handwrite on the virtual keyboard (“receive 

freehand input”) by providing an empty space upon which users can handwrite text using their 
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finger or a stylus (“based at least in part on manipulation of a stylus relative to the tablet 

surface”). 

 

 

Source: https://www.motorola.com/us/smartphones-moto-g-stylus-5g/p?skuId=619 

 

Source: https://www.phonearena.com/news/Google-Gboard-keyboard-app-1-billion-

downloads_id108061 

 

Source: 

https://support.google.com/gboard/answer/6380730?hl=en&co=GENIE.Platform%3DAndroid 
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Source: https://support.google.com/gboard/answer/9108773?hl=en&ref_topic=9024098 

37. The Motorola G Stylus 5G smartphone includes a system for generating text 

responsive to voice and handwriting input, which includes a microphone for receiving voice 

input. 

38. For example, the Motorola G Stylus 5G smartphone includes Gboard, which is the 

smartphone’s default virtual keyboard application.  The virtual keyboard application on the 

Motorola G Stylus 5G smartphone allows users to type with their voice.  When a user holds the 

microphone button and talks, the device receives the audio input through the microphone 

(“receiving voice input”) and converts it to text. 
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Source: 

https://support.google.com/gboard/answer/6380730?hl=en&co=GENIE.Platform%3DAndroid 

 

Source: https://support.google.com/gboard/answer/2781851?hl=en&ref_topic=9024098 

39. The Motorola G Stylus 5G smartphone includes a system for generating text 

responsive to voice and handwriting input, wherein the system is configured to select a particular 

user message model from a plurality of user message models. 

40. For example, the Motorola G Stylus 5G smartphone includes Gboard, which is the 

smartphone’s default virtual keyboard application.  The virtual keyboard application on the 
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Motorola G Stylus 5G smartphone provides users with a personalized model to learn the user’s 

preferences.  As one example, users can select a profile (“select a particular user message 

model”) from available profiles to be used as a virtual keyboard model.  Examples of available 

profiles include personal and work profiles (“plurality of user message models”). 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 18) 

 
Source: https://support.google.com/work/android/answer/6191949 
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Source: https://beebom.com/android-10-simplified-work-profiles/ 
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Source: Screenshot taken during testing. 

41. The Motorola G Stylus 5G smartphone includes a system for generating text 

responsive to voice and handwriting input, wherein the system is configured to adjust a language 

model of a local message model based at least in part on the particular user message model, 

wherein the local message model includes the language model, a handwriting model, and an 

acoustic model. 

42. For example, the virtual keyboard application on the Motorola G Stylus 5G 

smartphone provides users with a personalized model to learn the user’s preferences.  As one 

example, users can select a profile to be used as a virtual keyboard model from available profiles, 

such as personal and work profiles.  After selecting a profile, the data input by the user (via the 

virtual keyboard) is utilized to learn the user’s preferences, train the language model of the 
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selected profile, and update the model locally.  The smartphone builds one model for each 

language variety and uses on-device personalization to improve the language model of a selected 

profile by learning the user’s preferences. 

43. As one example, an end-to-end model architecture is used for the handwriting 

model and acoustic model.  End-to-end models contain multiple functioning models tied together 

to form a single neural network that trains and improves itself.  The end-to-end model (“local 

message model”) contains an n-gram language model (“language model”) personalized to the 

user, along with acoustic and handwriting models.  Based on the input received from the user, 

the message correction data, and the selected profile of the user (“particular user message 

model”), the n-gram language model is trained and corrects itself to improve accuracy of 

prediction (“adjust a language model”). 

 

Source: https://arxiv.org/pdf/1811.03604.pdf (Page 3) 
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Source: Screenshot taken during testing. 

 

Source: https://arxiv.org/pdf/1902.10525.pdf (Page 2) 
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Source: https://arxiv.org/pdf/1902.10525.pdf (Page 3) 

 

Source: https://www.capitalone.com/tech/machine-learning/pros-and-cons-of-end-to-end-

models/ 
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Source: https://ai.googleblog.com/2019/09/large-scale-multilingual-speech.html 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 16) 

 

Source: https://ai.googleblog.com/2017/05/the-machine-intelligence-behind-gboard.html 
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Source: https://arxiv.org/pdf/1811.03604.pdf (Page 1) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 18) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 19) 

44. The Motorola G Stylus 5G smartphone includes a system for generating text 

responsive to voice and handwriting input, wherein the system is configured to generate text data 
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based at least in part on the freehand input, the adjusted language model, and the handwriting 

model. 

45. For example, the virtual keyboard application on the Motorola G Stylus 5G 

smartphone provides a feature for converting handwriting to text.  It uses an end-to-end model 

based on the Recurrent Neural Network (RNN), which combines handwriting and language 

models for handwriting recognition.  The language model used by the smartphone is an n-gram 

language model.  In the writing area of the keypad of the device, patterns created by the user are 

recorded, and the corresponding handwriting information (“freehand input”) is converted into 

text using a handwriting model (“handwriting model”), which is a bi-directional version of the 

quasi-recurrent neural network (QRNN) model.  The user-personalized language model 

(“adjusted language model”) is used to generate text (“generate text data”) responsive to 

handwriting input (“based at least in part on the freehand input”). 

 

Source: https://support.google.com/gboard/answer/9108773?hl=en&ref_topic=9024098 
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Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://arxiv.org/pdf/1902.10525.pdf (Page 3) 

 

Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

 

Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 
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Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

 

Source: https://arxiv.org/pdf/1902.10525.pdf (Page 6) 
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Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

 

Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 
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Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

46. The Motorola G Stylus 5G smartphone includes a system for generating text 

responsive to voice and handwriting input, wherein the system is configured to generate text data 

based at least in part on the voice input, the adjusted language model, and the acoustic model. 

47. For example, the virtual keyboard application on the Motorola G Stylus 5G 

smartphone uses an on-device, all neural speech recognizer.  The speech recognizer uses an end-

to-end RNN-T model that combines an acoustic model, pronunciation model, and a language 

model.  The language model is an n-gram language model.  The user’s voice input is converted 

into text using the speech recognizer.  The pronunciation model, acoustic model (“acoustic 

model”), and the user-personalized language model (“adjusted language model”) can generate 

text  responsive to voice input. 

Case: 1:22-cv-04540 Document #: 1 Filed: 08/25/22 Page 39 of 67 PageID #:39

https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html


40 

 

Source: https://support.google.com/gboard/answer/2781851?hl=en&ref_topic=9024098 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://ai.googleblog.com/2019/03/an-all-neural-on-device-speech.html 
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Source: https://ai.googleblog.com/2019/09/large-scale-multilingual-speech.html 

 

Source: https://ai.googleblog.com/2017/05/the-machine-intelligence-behind-gboard.html 

 

Source: https://careers.google.com/stories/how-one-team-turned-the-dream-of-speech-

recognition-into-a-reality/ 
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Source: https://ai.googleblog.com/2019/09/large-scale-multilingual-speech.html 

48. The Motorola G Stylus 5G smartphone implements a method that includes the 

step of receiving, at a device, freehand input based at least in part on manipulation of a stylus. 

49. For example, the Motorola G Stylus 5G smartphone includes Gboard, which is the 

smartphone’s default virtual keyboard application.  The virtual keyboard application on the 

Motorola G Stylus 5G smartphone allows users to handwrite on the virtual keyboard (“receiving, 

at a device, freehand input”) by providing an empty space upon which users can handwrite text 

using their finger or a stylus (“based at least in part on manipulation of a stylus”). 
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Source: https://www.motorola.com/us/smartphones-moto-g-stylus-5g/p?skuId=619 

 

Source: https://www.phonearena.com/news/Google-Gboard-keyboard-app-1-billion-

downloads_id108061 

 

Source: 

https://support.google.com/gboard/answer/6380730?hl=en&co=GENIE.Platform%3DAndroid 

Case: 1:22-cv-04540 Document #: 1 Filed: 08/25/22 Page 43 of 67 PageID #:43

https://www.motorola.com/us/smartphones-moto-g-stylus-5g/p?skuId=619
https://www.phonearena.com/news/Google-Gboard-keyboard-app-1-billion-downloads_id108061
https://www.phonearena.com/news/Google-Gboard-keyboard-app-1-billion-downloads_id108061
https://support.google.com/gboard/answer/6380730?hl=en&co=GENIE.Platform%3DAndroid


44 

 

Source: https://support.google.com/gboard/answer/9108773?hl=en&ref_topic=9024098 

50. The method implemented by the Motorola G Stylus 5G smartphone includes the 

step of receiving, at the device, audio input based at least in part on information received at a 

microphone. 

51. For example, the Motorola G Stylus 5G smartphone includes Gboard, which is the 

smartphone’s default virtual keyboard application.  The virtual keyboard application on the 

Motorola G Stylus 5G smartphone allows users to type with their voice (“information received at 

a microphone”).  When a user holds the microphone button and talks, the device receives the 

audio input (“receiving, at the device, audio input”) and converts it to text. 
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Source: 

https://support.google.com/gboard/answer/6380730?hl=en&co=GENIE.Platform%3DAndroid 

 

Source: https://support.google.com/gboard/answer/2781851?hl=en&ref_topic=9024098 

52. The method implemented by the Motorola G Stylus 5G smartphone includes the 

step of selecting, via the device, a selected user message model from a plurality of user message 

models. 

53. For example, the Motorola G Stylus 5G smartphone includes Gboard, which is the 

smartphone’s default virtual keyboard application.  The virtual keyboard application on the 
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Motorola G Stylus 5G smartphone provides users with a personalized model to learn the user’s 

preferences.  As one example,  users can select a profile (“selected user message model”) from 

available profiles to be used as a virtual keyboard model.  Examples of available profiles include 

personal and work profiles (“plurality of user message models”). 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 18) 

 
Source: https://support.google.com/work/android/answer/6191949 
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Source: https://beebom.com/android-10-simplified-work-profiles/ 
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Source: Screenshot taken during testing. 

54. The method implemented by the Motorola G Stylus 5G smartphone includes the 

step of adjusting, via the device, a language model of a local message model, wherein the local 

message model includes the language model, a handwriting model, and an acoustic model, 

wherein the adjusting the language model is based at least in part on the selected user message 

model. 

55. For example, the virtual keyboard application on the Motorola G Stylus 5G 

smartphone provides users with a personalized model to learn the user’s preferences.  As one 

example, users can select a profile to be used as a virtual keyboard model from available profiles, 

such as personal and work profiles (“plurality of user message models”).  After selecting a 

profile, the data input by the user (via the virtual keyboard) is utilized to learn the user’s 
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preferences, train the language model of the selected profile, and update the model locally.  The 

smartphone builds one model for each language variety and uses on-device personalization to 

improve the language model of a selected profile by learning the user’s preferences. 

56. As one example, an end-to-end model architecture is used for the handwriting 

model and acoustic model.  End-to-end models contain multiple functioning models tied together 

to form a single neural network that trains and improves itself.  The end-to-end model (“local 

message model”) contains an n-gram language model (“language model”) personalized to the 

user, along with acoustic and handwriting models (“local message model includes the language 

model, a handwriting model, and an acoustic model”).  Based on the input received from the 

user, the message correction data, and the selected profile of the user (“selected user message 

model”), the n-gram language model is trained and corrects itself to improve accuracy of 

prediction (“adjusting the language model”). 

 

Source: https://arxiv.org/pdf/1811.03604.pdf (Page 3) 
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Source: Screenshot taken during testing. 

 

Source: https://arxiv.org/pdf/1902.10525.pdf (Page 2) 

Case: 1:22-cv-04540 Document #: 1 Filed: 08/25/22 Page 50 of 67 PageID #:50

https://arxiv.org/pdf/1902.10525.pdf


51 

 

Source: https://arxiv.org/pdf/1902.10525.pdf (Page 3) 

 

Source: https://www.capitalone.com/tech/machine-learning/pros-and-cons-of-end-to-end-

models/ 
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Source: https://ai.googleblog.com/2019/09/large-scale-multilingual-speech.html 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 16) 

 

Source: https://ai.googleblog.com/2017/05/the-machine-intelligence-behind-gboard.html 
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Source: https://arxiv.org/pdf/1811.03604.pdf (Page 1) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 18) 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 19) 
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57. The method implemented by the Motorola G Stylus 5G smartphone includes the 

step of generating, by the device, converted handwriting text data based at least in part on the 

freehand input, the adjusted language model, and the handwriting model. 

58. For example, the virtual keyboard application on the Motorola G Stylus 5G 

smartphone provides a feature for converting handwriting to text.  It uses an end-to-end model 

based on the Recurrent Neural Network (RNN), which combines handwriting and language 

models for handwriting recognition.  The language model used by the smartphone is an n-gram 

language model.  In the writing area of the keypad of the device, patterns created by the user are 

recorded, and the corresponding handwriting information (“freehand input”) is converted into 

text using a handwriting model (“handwriting model”), which is a bi-directional version of the 

quasi-recurrent neural network (QRNN) model.  The user-personalized language model 

(“adjusted language model”) is used to generate text responsive to handwriting input (“converted 

handwriting text data”). 

 

Source: https://support.google.com/gboard/answer/9108773?hl=en&ref_topic=9024098 
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Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://arxiv.org/pdf/1902.10525.pdf (Page 3) 

 

Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

 

Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 
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Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

 

Source: https://arxiv.org/pdf/1902.10525.pdf (Page 6) 

Case: 1:22-cv-04540 Document #: 1 Filed: 08/25/22 Page 56 of 67 PageID #:56

https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html
https://arxiv.org/pdf/1902.10525.pdf


57 

 

Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

 

Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 
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Source: https://ai.googleblog.com/2019/03/rnn-based-handwriting-recognition-in.html 

59. The method implemented by the Motorola G Stylus 5G smartphone includes the 

step of generating, by the device, converted speech text data based at least in part on the audio 

input, the adjusted language model, and the acoustic model. 

60. For example, the virtual keyboard application on the Motorola G Stylus 5G 

smartphone uses an on-device, all neural speech recognizer.  The speech recognizer uses an end-

to-end RNN-T model that combines an acoustic model, pronunciation model, and a language 

model.  The language model is an n-gram language model.  The user’s voice input (“audio 

input”) is converted into text using the speech recognizer.  The pronunciation model, acoustic 

model (“acoustic model”), and the user-personalized language model (“adjusted language 

model”) can generate text responsive to voice input (“generating, by the device, converted 

speech text data”). 
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Source: https://support.google.com/gboard/answer/2781851?hl=en&ref_topic=9024098 

 

Source: https://arxiv.org/ftp/arxiv/papers/1912/1912.01218.pdf (Page 17) 

 

Source: https://ai.googleblog.com/2019/03/an-all-neural-on-device-speech.html 
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Source: https://ai.googleblog.com/2019/09/large-scale-multilingual-speech.html 

 

Source: https://ai.googleblog.com/2017/05/the-machine-intelligence-behind-gboard.html 

 

Source: https://careers.google.com/stories/how-one-team-turned-the-dream-of-speech-

recognition-into-a-reality/ 
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Source: https://ai.googleblog.com/2019/09/large-scale-multilingual-speech.html 

61. Motorola has had knowledge of the ’737 Patent at least as of the date when it was 

notified of the filing of this action, and as early as July 27, 2022, when Motorola received a letter 

notifying it of the ’737 Patent. 

62. Buffalo Patents has been damaged as a result of the infringing conduct by 

Motorola alleged above.  Thus, Motorola is liable to Buffalo Patents in an amount that 

adequately compensates it for such infringements, which, by law, cannot be less than a 

reasonable royalty, together with interest and costs as fixed by this Court under 35 U.S.C. § 284. 

63. Buffalo Patents has neither made nor sold unmarked articles that practice the ’737 

Patent, and is entitled to collect pre-filing damages for the full period allowed by law for 

infringement of the ’737 Patent. 

Case: 1:22-cv-04540 Document #: 1 Filed: 08/25/22 Page 61 of 67 PageID #:61

https://ai.googleblog.com/2019/09/large-scale-multilingual-speech.html


62 

ADDITIONAL ALLEGATIONS REGARDING INFRINGEMENT 

AND PERSONAL JURISDICTION 

64. Motorola has also indirectly infringed the ’737 Patent by inducing others to 

directly infringe the ’737 Patent. 

65. Motorola has induced the end users and/or Motorola’s customers to directly 

infringe (literally and/or under the doctrine of equivalents) the ’737 Patent by using the accused 

products. 

66. Motorola took active steps, directly and/or through contractual relationships with 

others, with the specific intent to cause them to use the accused products in a manner that 

infringes one or more claims of the ’737 Patent, including, for example, Claims 1 and 13 of the 

’737 Patent. 

67. Such steps by Motorola included, among other things, advising or directing 

customers, end users, and others (including third party testing and certification organizations) to 

use the accused products in an infringing manner; advertising and promoting the use of the 

accused products in an infringing manner; and/or distributing instructions that guide users to use 

the accused products in an infringing manner. 

68. Motorola performed these steps, which constitute joint and/or induced 

infringement, with the knowledge of the ’737 Patent, and with the knowledge that the induced 

acts constitute infringement. 

69. Motorola was and is aware that the normal and customary use of the accused 

products by Motorola’s customers would infringe the ’737 Patent.  Motorola’s inducement is 

ongoing. 

70. Motorola has also induced its affiliates, or third party manufacturers, shippers, 

distributors, retailers, or other persons acting on its or its affiliates’ behalf, to directly infringe 
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(literally and/or under the doctrine of equivalents) the ’737 Patent by importing, selling or 

offering to sell the accused products. 

71. Motorola has a significant role in placing the accused products in the stream of 

commerce with the expectation and knowledge that they will be purchased by consumers in 

Illinois and elsewhere in the United States. 

72. Motorola purposefully directs or controls the making of accused products and 

their shipment to the United States, using established distribution channels, for sale in Illinois 

and elsewhere within the United States. 

73. Motorola purposefully directs or controls the sale of the accused products into 

established United States distribution channels, including sales to nationwide retailers.  

Motorola’s established United States distribution channels include one or more United States 

based affiliates. 

74. Motorola purposefully directs or controls the sale of the accused products online 

and in nationwide retailers such as Walmart and Best Buy, including for sale in Illinois and 

elsewhere in the United States, and expects and intends that the accused products will be so sold. 

75. Motorola purposefully places the accused products—whether by itself or through 

subsidiaries, affiliates, or third parties—into an international supply chain, knowing that the 

accused products will be sold in the United States, including Illinois.  Therefore, Motorola also 

facilitates the sale of the accused products in Illinois. 

76. Motorola took active steps, directly and/or through contractual relationships with 

others, with the specific intent to cause such persons to import, sell, or offer to sell the accused 

products in a manner that infringes one or more claims of the ’737 Patent. 
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77. Such steps by Motorola included, among other things, making or selling the 

accused products outside of the United States for importation into or sale in the United States, or 

knowing that such importation or sale would occur; and directing, facilitating, or influencing its 

affiliates, or third party manufacturers, shippers, distributors, retailers, or other persons acting on 

its or its affiliates’ behalf, to import, sell, or offer to sell the accused products in an infringing 

manner. 

78. Motorola performed these steps, which constitute induced infringement, with the 

knowledge of the ’737 Patent, and with the knowledge that the induced acts would constitute 

infringement. 

79. Motorola performed such steps in order to profit from the eventual sale of the 

accused products in the United States. 

80. Motorola’s inducement is ongoing. 

81. Motorola has also indirectly infringed by contributing to the infringement of the 

’737 Patent.  Motorola has contributed to the direct infringement of the ’737 Patent by the end 

user of the accused products. 

82. The accused products have special features that are specially designed to be used 

in an infringing way and that have no substantial uses other than ones that infringe the ’737 

Patent, including, for example, Claims 1 and 13 of the ’737 Patent. 

83. The special features include, for example, hardware and software components 

implementing a virtual keyboard interface that is capable of receiving freehand input using a 

stylus and audio input from a user, and capable of generating text data using multiple language 

models based, in part, on an adjusted language model, used in a manner that infringes the’737 

Patent. 
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84. These special features constitute a material part of the invention of one or more of 

the claims of the ’737 Patent, and are not staple articles of commerce suitable for substantial 

non-infringing use. 

85. Motorola’s contributory infringement is ongoing. 

86. Motorola has had actual knowledge of the ’737 Patent at least as early as July 27, 

2022, when Motorola received a letter notifying it of the ’737 Patent, and/or as of the date when 

it was notified of the filing of this action.  Since at least that time, Motorola has known the scope 

of the claims of the ’737 Patent; the products that practice the ’737 Patent; and that Buffalo 

Patents is the owner of the ’737 Patent. 

87. By the time of trial, Motorola will have known and intended (since receiving such 

notice) that its continued actions would infringe and actively induce and contribute to the 

infringement of one or more claims of the ’737 Patent. 

88. Furthermore, Motorola has a policy or practice of not reviewing the patents of 

others (including instructing its employees to not review the patents of others), and thus has been 

willfully blind of Buffalo Patents’ patent rights.  See, e.g., M. Lemley, “Ignoring Patents,” 2008 

Mich. St. L. Rev. 19 (2008). 

89. Motorola’s actions are at least objectively reckless as to the risk of infringing 

valid patents, and this objective risk was either known or should have been known by Motorola.  

Motorola has knowledge of the ’737 Patent. 

90. Motorola’s customers have infringed the ’737 Patent.  Motorola encouraged its 

customers’ infringement. 

91. Motorola’s direct and indirect infringement of the ’737 Patent, and its direct 

infringement of the ’405 Patent and the ’737 Patent has been, and/or continues to be willful, 
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intentional, deliberate, and/or in conscious disregard of Buffalo Patents’ rights under the patents-

in-suit. 

92. Buffalo Patents has been damaged as a result of Motorola’s infringing conduct 

alleged above.  Thus, Motorola is liable to Buffalo Patents in an amount that adequately 

compensates it for such infringements, which, by law, cannot be less than a reasonable royalty, 

together with interest and costs as fixed by this Court under 35 U.S.C. § 284. 

JURY DEMAND 

Buffalo Patents hereby requests a trial by jury on all issues so triable by right. 

PRAYER FOR RELIEF 

Buffalo Patents requests that the Court find in its favor and against Motorola, and that the 

Court grant Buffalo Patents the following relief: 

a. Judgment that one or more claims of the ’405 Patent and the ’737 Patent have 

been infringed, either literally and/or under the doctrine of equivalents, by Motorola and/or all 

others acting in concert therewith; 

b. A permanent injunction enjoining Motorola and its officers, directors, agents, 

servants, affiliates, employees, divisions, branches, subsidiaries, parents, and all others acting in 

concert therewith from infringement of the ’737 Patent; or, in the alternative, an award of a 

reasonable ongoing royalty for future infringement of the ’737 Patent by such entities; 

c. Judgment that Motorola account for and pay to Buffalo Patents all damages to and 

costs incurred by Buffalo Patents because of Motorola’s infringing activities and other conduct 

complained of herein, including an award of all increased damages to which Buffalo Patents is 

entitled under 35 U.S.C. § 284; 

d. That Buffalo Patents be granted pre-judgment and post-judgment interest on the 

damages caused by Motorola’s infringing activities and other conduct complained of herein; 

Case: 1:22-cv-04540 Document #: 1 Filed: 08/25/22 Page 66 of 67 PageID #:66



67 

e. That this Court declare this an exceptional case and award Buffalo Patents its 

reasonable attorney’s fees and costs in accordance with 35 U.S.C. § 285; and 

f. That Buffalo Patents be granted such other and further relief as the Court may 

deem just and proper under the circumstances. 

 

 

Dated: August 25, 2022 Respectfully submitted, 

 

/s/ Timothy J. Haller  

Timothy J. Haller (Local Counsel) 

HALLER LAW PLLC 

230 E Delaware Pl, Ste 5E 

Chicago, IL 60611 

Phone: (630) 336-4283 

haller@haller-iplaw.com 

 

Matthew J. Antonelli (Pro Hac Vice Pending) 

Zachariah S. Harrington (Pro Hac Vice Pending) 

Larry D. Thompson, Jr. (Pro Hac Vice Pending) 

Rehan M. Safiullah (Pro Hac Vice Pending) 

ANTONELLI, HARRINGTON & THOMPSON LLP 

4306 Yoakum Blvd., Ste. 450 

Houston, TX 77006 

(713) 581-3000 

matt@ahtlawfirm.com 

zac@ahtlawfirm.com 

larry@ahtlawfirm.com 

rehan@ahtlawfirm.com 

 

Attorneys for Plaintiff 

Buffalo Patents, LLC 
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