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What is claimed is: 

1. A system for processing user input, comprising: 

display comprising a visualization of a user interface; 

u, -r input device comprising at least one selected from the group consisting of touch 

input and pen in $ ut, the user input device adapted to output signals corresponding to user input; 

input pro -ssing system operatively connected to the user input device, the input 

processing system adapted to receive the signals corresponding to user input and to emit signals 

corresponding to the receiv • a signals; 

first graphical proce 	ing and output system comprising software running in a 

software stack, the first graphical p • cessing and output system adapted to receive at least some 

of the emitted signals and to generate 	igh-latency data that can affect the visualization of the 

user interface on the display and to output 	e high-latency data for use by the display in response 

to the at least some of the emitted signals; 

second graphical processing and ou $ t system implemented at least partially in 

hardware, 	the second 	graphical processing 	and 	output system adapted to 	substantially 

simultaneously receive the at least some of the emitted • ....nals and to generate low-latency data 

that can affect the visualization of the user interface on th• display and to output the generated 

low-latency data for use by the display in response to the at lea 	some of the emitted signals; 

wherein, with respect to the response to the at least so 	of the emitted signals, the 

second graphical processing and output system is adapted to output 	'e generated low-latency 

data with low latency relative to the output of the high-latency data 	the first graphical 

processing and output system; and 

the display being configured to display at least some of the low-laten. 	data and at 

least some of the high-latency data on the visualization of the user interface. 

2. The system for processing user input according to claim 1, wherein the low-latent 	data 

is generated by associating data corresponding to a defined response with one or more of th- at 

least some of the emitted signals. 
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3. The system for processing user input according to claim 1, wherein the high-latency data 

is _enerated by rendering a response to one or more of the at least some of the emitted signals. 

4. The system for processing user input according to claim 1, wherein the high-latency data 

and the 1. 	-latency data have substantially equal fidelity. 

5. The sy tem for processing user input according to claim 1, wherein the high-latency data 

and the low-laten. 	data have unequal fidelity. 

6. The syste 	for processing user input according to claim 5, wherein at least some of 

the high-latency data is o 	igher fidelity than the corresponding low-latency data. 

7. The system for p .cessing user input according to claim 1, wherein the second 

graphical processing and output 	stem is implemented, at least in part, in at least one selected 

from the group of field-programmab 	gate array (FPGA), application-specific integrated circuit 

(ASIC), a microcontroller, a graphics pr. cessing unit (GPU), or a system on a chip (SoC). 

8. The system for processing user 	nput according to claim 1, wherein the second 

graphical processing and output system is im.lemented in logic integrated into an existing 

component of a computing system. 

9. The system for processing user input acco s ing to claim 8, wherein the existing 

component of the computing system comprises at least one elected from the group of a graphics 

processing unit (GPU), input device controller, central process . g unit (CPU), microcontroller, or 

system on a chip (SoC). 

10. The system for processing user input according to claim 1, • herein the first graphical 

processing and output system includes state information reflecting at lea 	one state of the first 

graphical processing and output system, and the second graphical processing nd output system's 

response is dependent upon the state information. 

11. The system for processing user input according to claim 1, wherein 	he second 

graphical processing and output system comprises user interface element logic. 
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12. The system for processing user input according to claim 11, further comprising: 

UI elements data containing data regarding the visual hierarchy and properties of 

visib - U elements; and 

wherein the second graphical processing and output system is adapted to perform hit 

testing based on information in the UI elements data. 

13. The s 	tem for processing user input according to claim 1, wherein the emitted 

signals are sent in a • eam to the first and second graphical processing and output system, and 

the second graphical pro. -ssing and output system is adapted to delete one or more of the emitted 

signals from the stream, pr- enting such deleted signals from being part of the at least some of 

the emitted signals correspons 	g to the received data that are received by the first graphical 

processing and output system. 

14. The system for processing 	.er input according to claim 1, wherein the at least some 

of the emitted signals corresponding to the high-latency data for use by the display differ from 

the at least some of the emitted signals cones .e nding to the low-latency data. 

15. The system for processing user inpu 	according to claim 1, wherein the second 

graphical processing and output system outputs the • enerated low-latency data for use by the 

display within 10 ms of receiving a corresponding emitte. signal. 

16 	The system for processing user input accordin• to claim 1, wherein the second 

graphical processing and output system outputs the generated 	ow-latency data for use by the 

display within 5 ms of receiving a corresponding emitted signal. 

17. The system for processing user input according to claim 	wherein the second 

graphical processing and output system outputs the generated low-latency . ata for use by the 

display within 1 ms of receiving a corresponding emitted signal. 

18. The system for processing user input according to claim 1, further co • prising an 

additional output device, and wherein in response to the at least some of the emitted sit als, the 

second graphical processing and output system generates additional output data for use ► 	the 

additional output device. 
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19. The system for processing user input according to claim 18, wherein the additional 

Qutput device and additional output data are selected from the group comprising: an audio output 

de 	e and audio data, and a haptic feedback device and haptic feedback data. 

20. The system for processing user input according to claim 1, wherein a difference 

between at 	east some of the low-latency data that can affect the visualization of the user 

interface and .orresponding high-latency data that can affect the visualization of the user 

interface is percep 'We to a user. 

21. The system 	sr processing user input according to claim 1, wherein at least some of 

the low-latency data that c. 	affect the visualization of the user interface and at least some of the 

corresponding high-latency d. a that can affect the visualization of the user interface is blended 

in a manner that is not noticeable . y a user. 

22. The system for processing 	ser input according to claim 1, configured to provide a 

low-latency system response in a form th. is dictated by application logic. 

23. The system for processing user input according to claim 1, wherein the form of low-

latency system response comprises a response ar set of responses selected from the group 

consisting of: an auditory response, a visual response, .nd a haptic response. 

24. The system for processing user input accord' : to claim 1, configured to provide a 

low-latency system response in a form that is dictated by syst• I logic. 

25. The system for processing user input according to el. m 1, wherein the user input 

device comprises a direct-touch input device employing at least one . 	the technologies selected 

from the group consisting of: resistive, direct illumination, frustrated 	otal-internal reflection, 

diffuse illumination, projected capacitive, capacitive coupling, acoustic 	.ve, and sensor-in- 

pixel. 

26. The system for processing user input according to claim 2, wherein 	he second 

graphical processing and output system comprises at least one pre-rendered visual, an. wherein 

the low-latency data corresponds to one or more of the at least one pre-rendered visual. 

27. The system for processing user input according to claim 26, wherein the high-latency dat. 

and the low-latency data have unequal fidelity. 
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28. The system for processing user input according to claim 26, wherein the first 

aphical processing and output system includes state information reflecting at least one state of 

th- 	first graphical processing and output system, and the second graphical processing and output 

sys e 	's response is dependent upon the state information. 

' 29. he system for processing user input according to claim 26, further comprising: 

-ments data UI e 	 containing data regarding the visual hierarchy and properties of 

visible UI elements, and 

wherein the second graphical processing and output system is adapted to perform hit 

testing based on informatio 	n the UI elements data. 

30. The system for processing user input according to claim 26, wherein the emitted 

signals are sent in a stream to the i t and second graphical processing and output system, and 

the second graphical processing and output system is adapted to delete one or more of the emitted 

signals from the stream, preventing such . - leted signals from being part of the at least some of 

the emitted signals corresponding to the rec- 'ved data that are received by the first graphical 

processing and output system. 

31. The system for processing user input ace. ding to claim 26, further comprising an 

additional output device, and wherein in response to the a least some of the emitted signals, the 

second graphical processing and output system generates a' . itional output data for use by the 

additional output device. 

32. The system for processing user input according to claim 	1, wherein the additional 

output device and additional output data are selected from the group com 'rising: an audio output 

device and audio data, and a haptic feedback device and haptic feedback dat. 

33. The system for processing user input according to claim 1, whe 	in the second 

graphical processing and output system's response is independent of the fir 	graphical 

processing and output system. 

34. The system for processing user input according to claim 1, wherein the second 

graphical processing and output system's response is dependent upon the first graphica 
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:rocessing and output system, and state information is passed from the first graphical processing 

an. output system to the second graphical processing and output system. 

35. The system for processing user input according to claim 34, wherein data passed from 

the first graphical processing and output system to the second graphical processing and output 

system is con-lensed of one or more pieces of data describing one or more of the graphical 

elements in the us: interface, and wherein the data passed is selected from the group consisting 

of: the size, the locati.n, the appearance, alternative appearances, response to user input, and the 

type of graphical elemen 	in the user interface. 

36. The system for pro • essing user input according to claim 31, wherein data passed from 

the first graphical processing an. output system to the second graphical processing and output 

system describes appearance or be 	vior of a button, a slider, a draggable or resizable GUI 

element, a scrollable list, a spinner, a d * • -down list, a menu, a toolbar, a combo box, a movable 

icon, a fixed icon, a tree view, a grid view, a scroll bar, a scrollable window, or a user interface 

element. 

37. The system for processing user input a. ording to claim 1, wherein high- and low-

latency visualizations are combined on a single dis. ay by at least one of: overlapping two 

projected images, logically combining the visualization 	in a display buffer, overlapping two 

transparent layers each capable of displaying one of the h 	and low-latency visualizations, 

interlacing pixels of the display such that some are filled from t - low-latency visualizations and 

some are filled from the high-latency visualizations, or interlacing t e frames of the display such 

that some are filled from the low-latency visualizations and some are i ed from the high-latency 

visualizations. 

38. The system for processing user input according to claim 1, wh. ein the second 

graphical processing and output system is configured to process the events with lo 	fidelity with 

respect to a fidelity of the first graphical processing and output system. 

39. The system for processing user input according to claim 1, wherein the 	nput 

processing system performs decimation on user input signals before they are received by one .r 

both of the first or second graphical processing and output systems. 
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40. The system for processing user input according to claim 1, wherein user input signals 

re eived by the first and second graphical processing and output systems have been differentially 

proc 	sed. 

41. A system for processing user input, comprising: 

di 'lay comprising a visualization of a user interface; 

user in • t device adapted to output signals corresponding to user input; 

input proce 	ing system operatively connected to the user input device, the input 

processing system adapte • o receive the signals corresponding to user input and to emit a stream 

of signals corresponding to at .•ast some of the received signals; 

first graphical process' 	and output system adapted to receive at least a portion of the 

stream of signals and to generate hit,-latency data that can affect the visualization of the user 

interface on the display and to output th - high-latency data for use by the display in response to 

at least some of the signals in the at least a •ortion of the stream of signals received by the first 

graphical processing and output system; 

second graphical processing and output 	stem adapted to receive at least a portion of 

the stream of signals and to generate low-latency data 	at can affect the visualization of the user 

interface on the display and to output the generated low atency data for use by the display in 

response to the at least some of the signals in the at least . portion of the stream of signals 

received by the second graphical processing and output system, he second graphical processing 

and output system being configured to output the generated low- :tency data with low latency 

relative to the output of the high-latency data by the first output graph-  al processing and output 

system; and 

the display being configured to merge at least some of the low- tency data and at 

least some of the high-latency data onto the visualization of the user interface. 

42. The system for processing user input claimed in claim 41, wherein the low-late • cy data is 

generated by associating data corresponding to a defined response to one or more of the it least 

some of the signals in the at least a portion of the stream of signals received by the se•end 

graphical processing and output system. 



43. The system for processing user input claimed in claim 41, wherein the high-latency data 

i 	venerated by rendering. 

44. The system for processing user input according to claim 41, wherein the high-latency data 

and the lo 	-latency data have substantially equal fidelity. 

45. The sy em for processing user input according to claim 41, wherein the high-latency data 

and the low-laten 	data have unequal fidelity. 

46. The system or processing user input according to claim 45, wherein at least some of 

the high-latency data is o 	• igher fidelity than the corresponding low-latency data. 

47. The system for pro essing user input according to claim 41, wherein the second 

graphical processing and output s 	tem is implemented, at least in part, in at least one selected 

from the group of field-programmabl, gate array (FPGA), application-specific integrated circuit 

(ASIC), a microcontroller, a graphics pro. - ssing unit (GPU), or a system on a chip (SoC). 

48. The system for processing user i 'ut according to claim 41, wherein the second 

graphical processing and output system is imp -mented in logic integrated into an existing 

component of a computing system. 

49. The system for processing user input accore 	g to claim 48, wherein the existing 

component of the computing system comprises at least one s • ected from the group of a graphics 

processing unit (GPU), input device controller, central processin 	unit (CPU), microcontroller, or 

system on a chip (SoC). 

50. The system for processing user input according to clai 	41, wherein the first 

graphical processing and output system includes state information reflectin: at least one state of 

the first graphical processing and output system, and the second graphical processing and output 

system's response is dependent upon the state information. 

51. The system for processing user input according to claim 41, wherein th 	second 

graphical processing and output system comprises user interface element logic. 
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52. The system for processing user input according to claim 51, further comprising: 

UI elements data containing data regarding the visual hierarchy and properties of 

visib - Ill elements; and 

wherein the second graphical processing and output system is adapted to perform hit 

testing based in information in the UI elements data. 

53. The s 	tern for processing user input according to claim 41, wherein the second 

graphical processing nd output system is adapted to delete one or more of the signals from the 

stream, preventing such i eleted signals from being part of the at least a portion of the stream of 

signals corresponding to at -ast some of the received data that are received by the first graphical 

processing and output system. 

54. The system for process i g user input according to claim 41, wherein the at least a 

portion of the stream of signals corres onding to the high-latency data differ from the at least a 

portion of signals corresponding to the lo 	-latency data. 

55. The system for processing user i iut according to claim 41, wherein the second 

graphical processing and output system outputs 	e generated low-latency data for use by the 

display within 5 ms of receiving a corresponding emi ed signal. 

56. The system for processing user input accords i to claim 41, further comprising an 

additional output device, and wherein in response to one or 	ore signals in the at least a portion 

of the stream of signals, the second graphical processing and o i ut system generates additional 

output data for use by the additional output device. 

57. The system for processing user input according to claim 5, wherein the additional 

output device and additional output data are selected from the group compr ing: an audio output 

device and audio data, and a haptic feedback device and haptic feedback data. 

58. The system for processing user input according to claim 41, wherein a difference 

between at least some of the low-latency data that can affect the visualization o 	the user 

interface and corresponding high-latency data that can affect the visualization of 	user 

interface is perceptible to a user. 



9. 	The system for processing user input according to claim 41, wherein at least some of 

the ow-latency data that can affect the visualization of the user interface and at least some of the 

cone ,onding high-latency data that can affect the visualization of the user interface is blended 

in a man -r that is not noticeable by a user. 

60. Th 	system for processing user input according to claim 41, configured to provide a 

low-latency sys - i response in a form that is dictated by application logic. 

61. The syste 	for processing user input according to claim 60, wherein the form of low- 

latency system respons- comprises a response or set of responses selected from the group 

consisting of: an auditory re • onse, a visual response, and a haptic response. 

62. The system for proce 	ing user input according to claim 41, configured to provide a 

low-latency system response in a fo 	that is dictated by system logic. 

63. The system for processing u -r input according to claim 41, wherein the user input 

device comprises a direct-touch input devic 	employing at least one of the technologies selected 

from the group consisting of: resistive, direc 	illumination, frustrated total-internal reflection, 

diffuse illumination, projected capacitive, capac.  ive coupling, acoustic wave, and sensor-in-

pixel. 

64. The system for processing user input acco 	g to claim 42, wherein the second 

graphical processing and output system comprises at least o e pre-rendered visual, and wherein 

the low-latency data corresponds to one or more of the at least o 	pre-rendered visual. 

65. The system for processing user input according to claim 64, 	i erein the high-latency data 

and the low-latency data have unequal fidelity. 

66. The system for processing user input according to claim 6' 	wherein the first 

graphical processing and output system includes state information reflecting at 	ast one state of 

the first graphical processing and output system, and the second graphical process!,  I and output 

system's response is dependent upon the state information. 

67. The system for processing user input according to claim 64, further comprising: 

IJI elements data containing data regarding the visual hierarchy and properties o 

visible III elements; and 
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wherein the second graphical processing and output system is adapted to perform hit 

testing based on information in the UI elements data. 

68. The system for processing user input according to claim 64, wherein the emitted 

signals .re sent in a stream to the first and second graphical processing and output system, and 

the secons • aphical processing and output system is adapted to delete one or more of the emitted 

signals from s e stream, preventing such deleted signals from being part of the at least some of 

the emitted sign. s corresponding to the received data that are received by the first graphical 

processing and outp I system. 

69. The system 	. 	processing user input according to claim 64, further comprising an 

additional output device, an' wherein in response to the at least some of the emitted signals, the 

second graphical processing ane output system generates additional output data for use by the 

additional output device. 

70. The system for processing u er input according to claim 69, wherein the additional 

output device and additional output data art selected from the group comprising: a visual output 

device and visual data, an audio output device .nd audio data, and a haptic feedback device and 

haptic feedback data. 

71. The system for processing user input acco sing to claim 41, wherein the user input 

device is configured to receive user input in at least one f. 	selected from the group consisting 

of: touch, multi-touch, pen, eye movement, eye tracking, in-.'r gesture, audio, mouse, keyboard 

and varying pressure. 

72. A system for processing user input, comprising: 

input device; 

input processing unit; 

high-latency subsystem; 

low-latency subsystem implemented at least partially in hardware; 

input processing unit software for generating signals in response to user inputs; and, 
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output device; 

wherein the low-latency subsystem receives the signals and generates at least one 

low-1 ency output with low latency relative to the high-latency subsystem and the high-latency 

subsyste 	processes at least some of the signals and generates at least one high-latency output 

with high la -ncy relative to the low-latency subsystem; 

whet--' 	the input device, the input processing unit, the high-latency subsystem, the 

low-latency subsys . 	, the input processing unit software and the output device being arranged 

such that: 

the low-latency processing subsystem operates independently of and parallel to the 

high-latency processing subsys -m; and 

at least some of the 	er input signals are processed by both the low-latency 

subsystem and the high-latency subsy em, the low-latency subsystem outputting to the output 

device a response to a given user input s !. al with low-latency and the high-latency subsystem 

outputting to the output device a response to s e given user input signal with high-latency. 

73. The system for processing user input cl:med in claim 72, wherein low-latency data 

generated by the low-latency subsystem is genera d by associating data corresponding to a 

defined response to one or more of the at least some o 	e signals in the at least a portion of the 

stream of signals received by the low-latency subsystem. 

74. The system for processing user input claimed in clai 	72, wherein high-latency data 

generated by the high-latency subsystem is generated by rendering. 

75. The system for processing user input according to claim 72, 	erein high-latency data 

generated by the high-latency subsystem and low-latency data generat - i by the low-latency 

subsystem have substantially equal fidelity. 

76. The system for processing user input according to claim 72, wherein hig -latency data 

generated by the high-latency subsystem and low-latency data generated by the 	,w-latency 

subsystem have unequal fidelity. 

77. The system for processing user input according to claim 72, wherein the high-late cy 

subsystem generates high-latency data and the low-latency subsystem generates low-latency data, 

w 
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and wherein at least some of the high-latency data is of higher fidelity than the corresponding 

4w-latency data. 

78. The system for processing user input according to claim 72, wherein the low-latency 

subsyste .1 is implemented, at least in part, in at least one selected from the group of field- 

programma i e 	gate 	array 	(FPGA), 	application-specific 	integrated 	circuit 	(ASIC), 	a 

microcontrolle 	a graphics processing unit (GPU), or a system on a chip (SoC). 

79. The syst- 	for processing user input according to claim 72, wherein the low-latency 

subsystem is implemen -din logic integrated into an existing component of a computing system. 

80. The system for . ocessing user input according to claim 79, wherein the existing 

component of the computing s 	tem comprises at least one selected from the group of a graphics 

processing unit (GPU), input devic, controller, central processing unit (CPU), microcontroller, or 

system on a chip (SoC). 

81. The system for processing use 	input according to claim 72, wherein high-latency 

subsystem includes state information reflectin 	at least one state of the high-latency subsystem, 

and the low-latency subsystem's response is depe 	ent upon the state information. 

82. The system for processing user input acco 	ing to claim 72, wherein the low-latency 

subsystem comprises user interface element logic. 

83. The system for processing user input according to c im 82, further comprising: 

UI elements data containing data regarding the visual 	ierarchy and properties of 

visible UI elements; and 

wherein the low-latency subsystem is adapted to perform h 	testing based on 

information in the UI elements data. 

84. The system for processing user input according to claim 72, wherein the ow-latency 

subsystem is adapted to delete one or more of the signals from the stream, preven 	g such 

deleted signals from being part of the at least a portion of the stream of signals correspona 	g to 

at least some of the received data that are received by the high-latency subsystem. 
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85. The system for processing user input according to claim 72, wherein the at least a 

p. 	on of the stream of signals corresponding to the high-latency data differ from the at least a 

portt an of signals corresponding to the low-latency data. 

86. The system for processing user input according to claim 72, wherein the low-latency 

subsystem o 	outs the generated low-latency data for use by the display within 5 ms of receiving 

a corresponding -miffed signal. 

87. The syste o 	for processing user input according to claim 72, further comprising an 

additional output device, and wherein in response to one or more signals in the at least a portion 

of the stream of signals, 	low-latency subsystem generates additional output data for use by 

the additional output device. 

88. The system for process o g user input according to claim 87, wherein the additional 

output device and additional output da . are selected from the group comprising: an audio output 

device and audio data, and a haptic feedb. k device and haptic feedback data. 

89. The system for processing user input according to claim 72, wherein a difference 

between at least some of the low-latency data 	hat can affect the visualization of the user 

interface and corresponding high-latency data tha 	can affect the visualization of the user 

interface is perceptible to a user. 

90. The system for processing user input according t. claim 72, wherein at least some of 

the low-latency data that can affect the visualization of the user ' terface and at least some of the 

corresponding high-latency data that can affect the visualization o the user interface is blended 

in a manner that is not noticeable by a user. 

91. The system for processing user input according to claim 72, co o figured to provide a 

low-latency system response in a form that is dictated by application logic. 

92. The system for processing user input according to claim 91, wherein the orm of low- 

latency system response comprises a response or set of responses selected from 	e group 

consisting of: an auditory response, a visual response, and a haptic response. 

93. The system for processing user input according to claim 72, configured to provide a 

low-latency system response in a form that is dictated by system logic. 
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94. The system for processing user input according to claim 72, wherein the user input 

vice comprises a direct-touch input device employing at least one of the technologies selected 

fro 	the group consisting of: resistive, direct illumination, frustrated total-internal reflection, 

diffuse illumination, projected capacitive, capacitive coupling, acoustic wave, and sensor-in-

pixel. 

95. Th• 	ystem for processing user input according to claim 73, wherein the low-latency 

subsystem comp 'ses at least one pre-rendered visual, and wherein the low-latency data 

corresponds to one o more of the at least one pre-rendered visual. 

96. The system for pr. essing user input according to claim 95, wherein the high-latency data 

and the low-latency data hay< unequal fidelity. 

97. The system for proces ng user input according to claim 95, wherein the high-latency 

subsystem includes state informatio 	reflecting at least one state of the high-latency subsystem, 

and the low-latency subsystem's respon e is dependent upon the state information. 

98. The system for processing user i int according to claim 95, further comprising: 

UI elements data containing data re arding the visual hierarchy and properties of 

visible UT elements; and 

wherein the low-latency subsystem is ada oted to perform hit testing based on 

information in the UI elements data. 

99. The system for processing user input according to 	laim 95, wherein the emitted 

signals are sent in a stream to the high- and low-latency subs 	tems, and the low-latency 

subsystem is adapted to delete one or more of the emitted signals fr. 	the stream, preventing 

such deleted signals from being part of the at least some of the emitted s 	als corresponding to 

the received data that are received by the high-latency subsystem. 

100. The system for processing user input according to claim 95, furthe 	comprising an 

additional output device, and wherein in response to the at least some of the emitte I signals, the 

low-latency subsystem generates additional output data for use by the additional output . -vice. 

101. The system for processing user input according to claim 100, wherein the addit .nal 

output device and additional output data are selected from the group comprising: a visual outp b 



de ice and visual data, an audio output device and audio data, and a haptic feedback device and 

hapti. feedback data. 

102. The system for processing user input according to claim 72, wherein the user input 

device is con gured to receive user input in at least one form selected from the group consisting 

of: touch, multi ouch, pen, eye movement, eye tracking, in-air gesture, audio, mouse, keyboard 

and varying pressu -. 

103. A system fo 	rocessing user input, comprising: 

input device; 

input processing unit; 

high-latency subsystem co 	rising software running in a software stack; 

low-latency subsystem; 

input processing unit software adapt.. to generate signals in response to user inputs; 

and, 

output device; 

wherein the low-latency subsystem processes the ignals with low latency relative to 

the high-latency subsystem and the high-latency subsystem pro esses the user input events with 

high latency relative to the low-latency subsystem; 

wherein the low-latency subsystem receives the signals a a generates at least one 

low-latency output with low latency relative to the high-latency subsyste 	and the high-latency 

subsystem processes at least some of the signals and generates at least one •igh-latency output 

with high latency relative to the low-latency subsystem; 

wherein the input device, the input processing unit, the high-latency sub 	stem, the 

low-latency processing subsystem, the input processing unit software and the output dev e being 

arranged such that: 

the low-latency processing subsystem operates independently of and parallel to th: 

high-latency processing subsystem; and 
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at least some of the user input signals are processed by both the low-latency 

s bsystem and the high-latency subsystem, the low-latency subsystem outputting to the output 

dew e a response to a given user input signal with low-latency and the high-latency subsystem 

outputt.  g to the output device a response to the given user input signal with high-latency. 

104. e system for processing user input claimed in claim 103, wherein low-latency data 

generated by 	e low-latency subsystem is generated by associating data corresponding to a 

defined response 	one or more of the at least some of the signals in the at least a portion of the 

stream of signals rec • ved by the low-latency subsystem. 

105. The system fo 	' rocessing user input claimed in claim 103, wherein high-latency data 

generated by the high-latenc 	subsystem is generated by rendering. 

106. The system for proce 	ing user input according to claim 103, wherein high-latency 

data generated by the high-latency s 'system and low-latency data generated by the low-latency 

subsystem have substantially equal fide 

107. The system for processing user 	4put according to claim 103, wherein high-latency 

data generated by the high-latency subsystem a d low-latency data generated by the low-latency 

subsystem have unequal fidelity. 

108. The system for processing user input acc. ding to claim 103, wherein the high- 

latency subsystem generates high-latency data and the 	w-latency subsystem generates low- 

latency data, and wherein at least some of the high-latency ' ata is of higher fidelity than the 

corresponding low-latency data. 

109. The system for processing user input according to claim 10 	wherein the low-latency 

subsystem is implemented, at least in part, in at least one selected ' um the group of field- 

programmable 	gate 	array 	(FPGA), 	application-specific 	integrated 	circuit 	(ASIC), 	a 

microcontroller, a graphics processing unit (GPU), or a system on a chip (SoC). 

110. The system for processing user input according to claim 103, wherein th< low-latency 

subsystem is implemented in logic integrated into an existing component of a computi : system. 

111. The system for processing user input according to claim 110, wherein the ex' ting 

component of the computing system comprises at least one selected from the group of a graph s 
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Brocessing unit (GPU), input device controller, central processing unit (CPU), microcontroller, or 

sy 'tern on a chip (SoC). 

112. The system for processing user input according to claim 103, wherein the high-

latency s 'system includes state information reflecting at least one state of the high-latency 

subsystem, a . the low-latency subsystem's response is dependent upon the state information. 

113. The sy em for processing user input according to claim 103, wherein the low-latency 

subsystem comprises 	ser interface element logic. 

114. The system fo 	srocessing user input according to claim 113, further comprising: 

UI elements data 	i ntaining data regarding the visual hierarchy and properties of 

visible UI elements; and 

wherein the low-latency 	bsystem is adapted to perform hit testing based on 

information in the UI elements data. 

115. The system for processing user inp 	according to claim 103, wherein the low-latency 

subsystem is adapted to delete one or more o 	he signals from the stream, preventing such 

deleted signals from being part of the at least a ports. 	of the stream of signals corresponding to 

at least some of the received data that are received by the high-latency subsystem. 

116. The system for processing user input according . claim 103, wherein the at least a 

portion of the stream of signals corresponding to the high-late 	y data differ from the at least a 

portion of signals corresponding to the low-latency data. 

117. The system for processing user input according to claim 103, wherein the low-latency 

subsystem outputs the generated low-latency data for use by the display wi 	in 5 ms of receiving 

a corresponding emitted signal. 

118. The system for processing user input according to claim 103, further , emprising an 

additional output device, and wherein in response to one or more signals in the at lea • 	a portion 

of the stream of signals, the low-latency subsystem generates additional output data fo use by 

the additional output device. 
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119. The system for processing user input according to claim 103, wherein the additional 

o 	lut device and additional output data are selected from the group comprising: an audio output 

devi - and audio data, and a haptic feedback device and haptic feedback data. 

120. The system for processing user input according to claim 103, wherein a difference 

between at 	cast some of the low-latency data that can affect the visualization of the user 

interface and c 	esponding high-latency data that can affect the visualization of the user 

interface is percept Ile to a user. 

121. The system . processing user input according to claim 103, wherein at least some of 

the low-latency data that ca• affect the visualization of the user interface and at least some of the 

corresponding high-latency da 	that can affect the visualization of the user interface is blended 

in a manner that is not noticeable 	a user. 

122. The system for processing i er input according to claim 103, configured to provide a 

low-latency system response in a form tha is dictated by application logic. 

123. The system for processing user input according to claim 122, wherein the form of 

low-latency system response comprises a respon e or set of responses selected from the group 

consisting of: an auditory response, a visual response, and a haptic response. 

124. The system for processing user input accordin 	to claim 103, configured to provide a 

low-latency system response in a form that is dictated by sys • m logic. 

125. The system for processing user input according to cla 	103, wherein the user input 

device comprises a direct-touch input device employing at least one o f the technologies selected 

from the group consisting of: resistive, direct illumination, frustrates total-internal reflection, 

diffuse illumination, projected capacitive, capacitive coupling, acoustic 	ave, and sensor-in- 

pixel. 

126. The system for processing user input according to claim 104, wherein 	low-latency 

subsystem comprises at least one pre-rendered visual, and wherein the low-la -ncy data 

corresponds to one or more of the at least one pre-rendered visual. 

127. The system for processing user input according to claim 126, wherein the hi• - 

latency data and the low-latency data have unequal fidelity. 
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8. 	The system for processing user input according to claim 126, wherein the high- 

	

lat- 	y subsystem includes state information reflecting at least one state of the high-latency 

subsy em, and the low-latency subsystem's response is dependent upon the state information. 

129. ' he system for processing user input according to claim 126, further comprising: 

UI e •ments data containing data regarding the visual hierarchy and properties of 

visible UI element 	and 

wherein the low-latency subsystem is adapted to perform hit testing based on 

information in the UI elem. Is data. 

130. The system for processing user input according to claim 126, wherein the emitted 

signals are sent in a stream to 	.e high- and low-latency subsystems, and the low-latency 

subsystem is adapted to delete one o more of the emitted signals from the stream, preventing 

such deleted signals from being part oft • e at least some of the emitted signals corresponding to 

the received data that are received by the hi! -latency subsystem. 

131. The system for processing user inpu according to claim 126, further comprising an 

additional output device, and wherein in response ts the at least some of the emitted signals, the 

low-latency subsystem generates additional output data or use by the additional output device. 

132. The system for processing user input according o claim 131, wherein the additional 

output device and additional output data are selected from the 	oup comprising: a visual output 

device and visual data, an audio output device and audio data, am a haptic feedback device and 

haptic feedback data. 

133. The system for processing user input according to claim 103, wherein the user input 

device is configured to receive user input in at least one form selected from 	e group consisting 

of: touch, multi-touch, pen, eye movement, eye tracking, in-air gesture, audio, . ouse, keyboard 

and varying pressure. 

134. A system for processing user input, comprising: 

input subsystem including an input device, the subsystem adapted to output sign. s in 

response to a plurality of user inputs to the input device, the signals comprising informa 1.1 

concerning the input; 
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low-latency subsystem adapted to receive the signals and to generate a low-latency 

--sponse in response to one or more of the signals, and to send at least one of the signals to a 

hig -latency subsystem; 

the high-latency subsystem adapted to receive the at least one of the signals, and to 

generate a •igh-latency response in response to one or more of the at least one of the signals; 

and, 

output s • vice operatively connected to the low-latency subsystem and the high- 

latency subsystem, the sutput device configured to blend the low-latency response and the high 

latency response; 

wherein the low-la ency subsystem generates the low-latency response with low 

latency relative to the high-latenc 	ubsystem and the high-latency subsystem generates the high- 

latency response with high latency re , tive to the low-latency subsystem. 

135. The system for processing use *nput claimed in claim 134, wherein low-latency data 

generated by the low-latency subsystem is venerated by associating data corresponding to a 

defined response to one or more of the at least s 	e of the signals in the at least a portion of the 

stream of signals received by the low-latency subsy em. 

136. The system for processing user input claime • n claim 134, wherein high-latency data 

generated by the high-latency subsystem is generated by ren ering. 

137. The system for processing user input according to c . m 134, wherein high-latency 

data generated by the high-latency subsystem and low-latency data venerated by the low-latency 

subsystem have substantially equal fidelity. 

138. The system for processing user input according to claim 134, 	herein high-latency 

data generated by the high-latency subsystem and low-latency data generated . 	the low-latency 

subsystem have unequal fidelity. 

139. The system for processing user input according to claim 134, wherein 	e high- 

latency subsystem generates high-latency data and the low-latency subsystem generate• low- 

latency data, and wherein at least some of the high-latency data is of higher fidelity than 	e 

corresponding low-latency data. 
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140. The system for processing user input according to claim 134, wherein the low-latency 

s bsystem is implemented, at least in part, in at least one selected from the group of field- 

pro • amenable 	gate 	array 	(FPGA), 	application-specific 	integrated 	circuit 	(ASIC), 	a 

microc e troller, a graphics processing unit (GPU), or a system on a chip (SoC). 

141. e system for processing user input according to claim 134, wherein low-latency 

subsystem is i 	.lemented in logic integrated into an existing component of a computing system. 

142. The syst. 	for processing user input according to claim 134, wherein the existing 

component of the corn. ting system comprises at least one selected from the group of a graphics 

processing unit (GPU), in • t device controller, central processing unit (CPU), microcontroller, or 

system on a chip (SoC). 

143. The system for proce• ing user input according to claim 134, wherein the high- 

latency subsystem includes state in 	rmation reflecting at least one state of the high-latency 

subsystem, and the low-latency subsyste • 's response is dependent upon the state information. 

144. The system for processing user in. t according to claim 134, wherein the low-latency 

subsystem comprises user interface element logi 

145. The system for processing user input acco • ing to claim 144, further comprising: 

UI elements data containing data regarding t e visual hierarchy and properties of 

visible UI elements; and 

wherein the low-latency subsystem is adapted to 6- form hit testing based on 

information in the UI elements data. 

146. The system for processing user input according to claim 134, 	• erein the low-latency 

subsystem is adapted to delete one or more of the signals from the strea • , preventing such 

deleted signals from being part of the at least a portion of the stream of signals 	• rresponding to 

at least some of the received data that are received by the low-latency subsystem. 

147. The system for processing user input according to claim 134, wherein the a. least a 

portion of the stream of signals corresponding to the high-latency data differ from the at 1 	st a 

portion of signals corresponding to the low-latency data. 
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48. 	The system for processing user input according to claim 134, wherein the low-latency 

su, 'ystem outputs the generated low-latency data for use by the display within 5 ms of receiving 

a cor -sponding emitted signal. 

149. The system for processing user input according to claim 134, further comprising an 

additional ou eut device, and wherein in response to one or more signals in the at least a portion 

of the stream o' ignals, the low-latency subsystem generates additional output data for use by 

the additional outp 	device. 

150. The system 	r processing user input according to claim 149, wherein the additional 

output device and addition. output data are selected from the group comprising: an audio output 

device and audio data, and a h..tic feedback device and haptic feedback data. 

151. The system for proces 	g user input according to claim 134, wherein a difference 

between at least some of the low-h ency data that can affect the visualization of the user 

interface and corresponding high-laten. 	data that can affect the visualization of the user 

interface is perceptible to a user. 

152. The system for processing user input . cording to claim 134, wherein at least some of 

the low-latency data that can affect the visualization . f the user interface and at least some of the 

corresponding high-latency data that can affect the vis alization of the user interface is blended 

in a manner that is not noticeable by a user. 

153. The system for processing user input according to 	aim 134, configured to provide a 

low-latency system response in a form that is dictated by applicati. 	logic. 

154. The system for processing user input according to claim 	53, wherein the form of 

low-latency system response comprises a response or set of responses sc lected from the group 

consisting of: an auditory response, a visual response, and a haptic response. 

155. The system for processing user input according to claim 134, configu -d to provide a 

low-latency system response in a form that is dictated by system logic. 

156. The system for processing user input according to claim 134, wherein the us:r input 

device comprises a direct-touch input device employing at least one of the technologies sel: ted 

from the group consisting of: resistive, direct illumination, frustrated total-internal reflectio 
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diffuse illumination, projected capacitive, capacitive coupling, acoustic wave, and sensor-in-

pr el. 

157. The system for processing user input according to claim 135, wherein the low-latency 

subsyste 	comprises at least one pre-rendered visual, and wherein the low-latency data 

corresponds 	one or more of the at least one pre-rendered visual. 

158. The s 	tem for processing user input according to claim 157, wherein the high- 

latency data and the c w-latency data have unequal fidelity. 

159. The system fo 	processing user input according to claim 157, wherein the high- 

latency subsystem includes 	ate information reflecting at least one state of the high-latency 

subsystem, and the low-latency 	bsystem's response is dependent upon the state information. 

160. The system for processing ser input according to claim 157, further comprising: 

UI elements data containing a , a regarding the visual hierarchy and properties of 

visible UI elements; and 

wherein the low-latency subsystem i 	adapted to perform hit testing based on 

information in the UI elements data. 

161. The system for processing user input accord 	to claim 157, wherein the emitted 

signals are sent in a stream to the high- and low-latency 	ubsystems, and the low-latency 

subsystem is adapted to delete one or more of the emitted sign.. s from the stream, preventing 

such deleted signals from being part of the at least some of the emi ed signals corresponding to 

the received data that are received by the high-latency subsystem. 

162. The system for processing user input according to claim 157, 	her comprising an 

additional output device, and wherein in response to the at least some of the e 	tted signals, the 

low-latency subsystem generates additional output data for use by the additional ou int device. 

163. The system for processing user input according to claim 162, wherein the additional 

output device and additional output data are selected from the group comprising: a visual 6 tput 

device and visual data, an audio output device and audio data, and a haptic feedback device aid 

haptic feedback data. 

0 



164. The system for processing user input according to claim 134, wherein the user input 

I -vice is configured to receive user input in at least one form selected from the group consisting 

of: touch, multi-touch, pen, eye movement, eye tracking, in-air gesture, audio, mouse, keyboard 

and va +'ng pressure. 

165. A ystem for processing user input with low latency, comprising: 

an inp 	device; 

an input pro essing unit; 

a high-latency su o ystem; 

a low-latency subsyste , ; 

input processing unit softw: e adapted to generate signals in response to user inputs; 

and, 

output device; 

wherein the low-latency subsystem proc 	ses a plurality of signals with low latency 

relative to the high-latency subsystem and the high-late 	y subsystem processes a plurality of the 

signals with high latency relative to the low-latency subsys -m; 

wherein the input device, the input processing unit, he high-latency subsystem, the 

low-latency processing subsystem, the input processing unit softwa 	and the output device being 

arranged such that: 

at least some of the signals are processed in parallel by said lo 	-latency subsystem 

and said high-latency subsystem, the low-latency subsystem creating a prog . , mable response 

for output on the output device with low-latency and the high-latency subsys • m creating a 

response for output on the output device with high-latency; and 

the output device outputting the response from the low-latency subsystem a I the 

response from the high-latency subsystem when the responses are output thereto. 

166. The system for processing user input claimed in claim 165, wherein low-latency data 

generated by the low-latency subsystem is generated by associating data corresponding to a 
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defined response to one or more of the at least some of the signals in the at least a portion of the 

team of signals received by the low-latency subsystem. 

167. The system for processing user input claimed in claim 165, wherein high-latency data 

generati d by the high-latency subsystem is generated by rendering. 

168. +e system for processing user input according to claim 165, wherein high-latency 

data generated s 	the high-latency subsystem and low-latency data generated by the low-latency 

subsystem have su . tantially equal fidelity. 

169. The system 	sr processing user input according to claim 165, wherein high-latency 

data generated by the high atency subsystem and low-latency data generated by the low-latency 

subsystem have unequal fidel 	. 

170. The system for processing user input according to claim 165, wherein the high- 

latency subsystem generates high-lat • cy data and the low-latency subsystem generates low-

latency data, and wherein at least some .f the high-latency data is of higher fidelity than the 

corresponding low-latency data. 

171. The system for processing user input according to claim 165, wherein the low-latency 

subsystem is implemented, at least in part, in at l..st one selected from the group of field- 

programmable 	gate 	array 	(FPGA), 	application-sp cific 	integrated 	circuit 	(ASIC), 	a 

microcontroller, a graphics processing unit (GPU), or a sys s 	on a chip (SoC). 

172. The system for processing user input according to cla 	165, wherein the low-latency 

subsystem is implemented in logic integrated into an existing comp, ent of a computing system. 

173. The system for processing user input according to claim 1 	wherein the existing 

component of the computing system comprises at least one selected from th< group of a graphics 

processing unit (GPU), input device controller, central processing unit (CPU), 	crocontroller, or 

system on a chip (SoC). 

174. The system for processing user input according to claim 165, wherein 	e high- 

latency subsystem includes state information reflecting at least one state of the high- . ency 

subsystem, and the low-latency subsystem is dependent upon the state information. 
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75. 	The system for processing user input according to claim 165, wherein the low-latency 

su i 'ystem comprises user interface element logic. 

176. The system for processing user input according to claim 175, further comprising: 

elements data containing data regarding the visual hierarchy and properties of 

visible UI elem 	ts; and 

wherein 	he low-latency subsystem is adapted to perform hit testing based on 

information in the III e ments data. 

177. The system for p s cessing user input according to claim 165, wherein the low-latency 

subsystem is adapted to delet. one or more of the signals from the stream, preventing such 

deleted signals from being part o 	he at least a portion of the stream of signals corresponding to 

at least some of the received data that .re received by the high-latency subsystem. 

178. The system for processing use input according to claim 165, wherein the at least a 

portion of the stream of signals correspondi 	to the high-latency data differ from the at least a 

portion of signals corresponding to the low-laten. 	data. 

179. The system for processing user input acco ding to claim 165, wherein the low-latency 

subsystem outputs the generated low-latency data for us by the display within 5 ms of receiving 

a corresponding emitted signal. 

180. The system for processing user input according to 	aim 165, further comprising an 

additional output device, and wherein in response to one or more s tnals in the at least a portion 

of the stream of signals, the low-latency subsystem generates addi is s al output data for use by 

the additional output device. 

181. The system for processing user input according to claim 180, wh- ein the additional 

output device and additional output data are selected from the group comprising:: n audio output 

device and audio data, and a haptic feedback device and haptic feedback data. 

182. The system for processing user input according to claim 165, wherein a di erence 

between at least some of the low-latency data that can affect the visualization of the 	ser 

interface and corresponding high-latency data that can affect the visualization of the us 

interface is perceptible to a user. 
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83. 	The system for processing user input according to claim 165, wherein at least some of 

the ow-latency data that can affect the visualization of the user interface and at least some of the 

cones onding high-latency data that can affect the visualization of the user interface is blended 

in a mant r that is not noticeable by a user. 

184. Th- system for processing user input according to claim 165, configured to provide a 

low-latency syst= 	response in a form that is dictated by application logic. 

185. The syste I for processing user input according to claim 184, wherein the form of 

low-latency system res Pi nse comprises a response or set of responses selected from the group 

consisting of: an auditory r ,ponse, a visual response, and a haptic response. 

186. The system for proc • .s ng user input according to claim 165, configured to provide a 

low-latency system response in a f. 	that is dictated by system logic. 

187. The system for processing 	er input according to claim 165, wherein the user input 

device comprises a direct-touch input devi e employing at least one of the technologies selected 

from the group consisting of: resistive, dire, t illumination, frustrated total-internal reflection, 

diffuse illumination, projected capacitive, capa itive coupling, acoustic wave, and sensor-in-

pixel. 

188. The system for processing user input accord' _ to claim 165, wherein the low-latency 

subsystem comprises at least one pre-rendered visual, and wherein the low-latency data 

corresponds to one or more of the at least one pre-rendered vis . al. 

189. The system for processing user input according to claim 	'8, wherein the high-latency 

data and the low-latency data have unequal fidelity. 

190. The system for processing user input according to claim 1::, wherein the high- 

latency subsystem includes state information reflecting at least one state .f the high-latency 

subsystem, and the low-latency subsystem's response is dependent upon the stat• 'nformation. 

191. The system for processing user input according to claim 188, further comp sing: 

UI elements data containing data regarding the visual hierarchy and prope ies of 

visible UI elements; and 
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wherein the low-latency subsystem is adapted to perform hit testing based on 

1, formation in the UI elements data. 

192. The system for processing user input according to claim 188, wherein the emitted 

signals • e sent in a stream to the high- and low-latency subsystems, and the low-latency 

subsystem i adapted to delete one or more of the emitted signals from the stream, preventing 

such deleted si 	als from being part of the at least some of the emitted signals corresponding to 

the received data t at are received by the high-latency subsystem. 

193. The system or processing user input according to claim 188, further comprising an 

additional output device, a , d wherein in response to the at least some of the emitted signals, the 

low-latency subsystem generas additional output data for use by the additional output device. 

194. The system for process 	g user input according to claim 193, wherein the additional 

output device and additional output d•. a are selected from the group comprising: a visual output 

device and visual data, an audio output • -vice and audio data, and a haptic feedback device and 

haptic feedback data. 

195. The system for processing user input 	ccording to claim 165, wherein the user input 

device is configured to receive user input in at least one form selected from the group consisting 

of: touch, multi-touch, pen, eye movement, eye trackin 	in-air gesture, audio, mouse, keyboard 

and varying pressure. 

196. A system for processing user input with low latency, .omprising: 

an input device; 

output device; 

an input processing unit; 

input processing unit software adapted to generate signals in response to 	er inputs; 

a high-latency response subsystem adapted to create a high-latency respon 	to at 

least some of the signals; 
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a low-latency response subsystem implemented at least partially in hardware, the low-

late•cy response subsystem adapted to create a low-latency response to at least some of the 

signal , the low-latency response subsystem comprising one or more parameters affecting the 

low-latent 	response; 

wh- ein the low-latency response is not of higher latency than the high-latency 

response, and the 	igh-latency response is not of lower latency than the low-latency response 

with respect to co 	en signals; 

wherein the input device, output device, the input processing unit, input processing 

unit software, the high-latent 	response subsystem and the low-latency response subsystem are 

arranged such that: 

the user input signals are i ocessed in parallel by said low-latency subsystem and said 

high-latency subsystem; 

the output device outputs the low- .tency response and the high-latency response; and 

wherein application software can alter he one or more parameters affecting the low-

latency response. 

197. The system for processing user input claimed 	claim 196, wherein low-latency data 

generated by the low-latency subsystem is generated by 	sociating data corresponding to a 

defined response to one or more of the at least some of the sign: Is in the at least a portion of the 

stream of signals received by the low-latency subsystem. 

198. The system for processing user input claimed in claim 196, 	erein high-latency data 

generated by the high-latency subsystem is generated by rendering. 

199. The system for processing user input according to claim 196, whe 	in high-latency 

data generated by the high-latency subsystem and low-latency data generated by t 	low-latency 

subsystem have substantially equal fidelity. 

200. The system for processing user input according to claim 196, wherein high-l.• ency 

data generated by the high-latency subsystem and low-latency data generated by the low-late 	y 

subsystem have unequal fidelity. 
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01. 	The system for processing user input according to claim 196, wherein the high- 

lat: cy subsystem generates high-latency data and the low-latency subsystem generates low- 

	

laten 	data, and wherein at least some of the high-latency data is of higher fidelity than the 

correspo ding low-latency data. 

202. T 	system for processing user input according to claim 196, wherein the low-latency 

subsystem is i 	• emented, at least in part, in at least one selected from the group of field- 

programmable 	ga • 	array 	(FPGA), 	application-specific 	integrated 	circuit 	(ASIC), 	a 

microcontroller, a grap iics processing unit (GPU), or a system on a chip (SoC). 

203. The system for . ocessing user input according to claim 196, wherein the low-latency 

subsystem is implemented in 1% :'c integrated into an existing component of a computing system. 

204. The system for process 	g user input according to claim 196, wherein the existing 

component of the computing system c. 	prises at least one selected from the group of a graphics 

processing unit (GPU), input device con 	ller, central processing unit (CPU), microcontroller, or 

system on a chip (SoC). 

205. The system for processing user inp . 	according to claim 196, wherein the high- 

latency subsystem includes state information refie•ting at least one state of the high-latency 

subsystem, and the low-latency subsystem's response i 	s ependent upon the state information. 

206. The system for processing user input according t. claim 196, wherein the low-latency 

subsystem comprises user interface element logic. 

207. The system for processing user input according to claim -16, further comprising: 

UI elements data containing data regarding the visual hier' chy and properties of 

visible UI elements; and 

wherein the low-latency subsystem is adapted to perform hit 	- ting based on 

information in the UI elements data. 

208. The system for processing user input according to claim 196, wherein the lo 	latency 

subsystem is adapted to delete one or more of the signals from the stream, preventing 	uch 

deleted signals from being part of the at least a portion of the stream of signals corresponding o 

at least some of the received data that are received by the high-latency subsystem. 
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`09. 	The system for processing user input according to claim 196, wherein the at least a 

po • on of the stream of signals corresponding to the high-latency data differ from the at least a 

portio 	of signals corresponding to the low-latency data. 

210. 1  he system for processing user input according to claim 196, wherein the low-latency 

subsystem ou •uts the generated low-latency data for use by the display within 5 ms of receiving 

a corresponding • . fitted signal. 

211. The syste 	for processing user input according to claim 196, further comprising an 

additional output device, 	nd wherein in response to one or more signals in the at least a portion 

of the stream of signals, th• low-latency subsystem generates additional output data for use by 

the additional output device. 

212. The system for processi . user input according to claim 211, wherein the additional 

output device and additional output dat are selected from the group comprising: an audio output 

device and audio data, and a haptic feedba. 	device and haptic feedback data. 

213. The system for processing user in • t according to claim 196, wherein a difference 

between at least some of the low-latency data 	hat can affect the visualization of the user 

interface and corresponding high-latency data tha 	can affect the visualization of the user 

interface is perceptible to a user. 

214. The system for processing user input according to laim 196, wherein at least some of 

the low-latency data that can affect the visualization of the user i terface and at least some of the 

corresponding high-latency data that can affect the visualization o the user interface is blended 

in a manner that is not noticeable by a user. 

215. The system for processing user input according to claim 196, c. figured to provide a 

low-latency system response in a form that is dictated by application logic. 

216. The system for processing user input according to claim 215, wherei 	the form of 

low-latency system response comprises a response or set of responses selected from the group 

consisting of: an auditory response, a visual response, and a haptic response. 

217. The system for processing user input according to claim 196, configured to prow.. a 

low-latency system response in a form that is dictated by system logic. 
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218. The system for processing user input according to claim 196, wherein the user input 

vice comprises a direct-touch input device employing at least one of the technologies selected 

fro 	the group consisting of: resistive, direct illumination, frustrated total-internal reflection, 

diffuse ilumination, projected capacitive, capacitive coupling, acoustic wave, and sensor-in-

pixel. 

219. The 	stem for processing user input according to claim 196, wherein the low-latency 

subsystem compn es at least one pre-rendered visual, and wherein the low-latency data 

corresponds to one or ' ore of the at least one pre-rendered visual. 

220. The system fo 	. ocessing user input according to claim 219, wherein the high- 

latency data and the low-laten. 	data have unequal fidelity. 

221. The system for proces ng user input according to claim 219, wherein the high- 

latency subsystem includes state inf. 	ation reflecting at least one state of the high-latency 

subsystem, and the low-latency subsys e 	's response is dependent upon the state information. 

222. The system for processing user inp 	according to claim 219, further comprising: 

UI elements data containing data rega g ing the visual hierarchy and properties of 

visible Till elements; and 

wherein the low-latency subsystem is adapte. to perform hit testing based on 

information in the UI elements data. 

223. The system for processing user input according to clad 	219, wherein the emitted 

signals are sent in a stream to the high- and low-latency subsyste ,  s, and the low-latency 

subsystem is adapted to delete one or more of the emitted signals from 	I e stream, preventing 

such deleted signals from being part of the at least some of the emitted signa 	corresponding to 

the received data that are received by the high-latency subsystem. 

224. The system for processing user input according to claim 219, further co 	.rising an 

additional output device, and wherein in response to the at least some of the emitted sit .Is, the 

low-latency subsystem generates additional output data for use by the additional output devi 

225. The system for processing user input according to claim 224, wherein the additional 

output device and additional output data are selected from the group comprising: a visual output 
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device and visual data, 

h 	tic feedback data. 

an audio output device and audio data, and a haptic feedback device and 

226. 	The system for processing user input according to claim 196, wherein the user input 

device is 	onfigured to receive user input in at least one form selected from the group consisting 

of: touch, 	lti-touch, 

and varying pr 	sure. 

pen, eye movement, eye tracking, in -air gesture, audio, mouse, keyboard 
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What is claimed is: 

1. A system for processing user input with low latency, comprising: 

an input device; 

an input processing unit; 

a high-latency subsystem; 

a low-latency subsystem; 

input processing unit software adapted to generate signals in response to user 

inputs; and, 

output device; 

wherein the low-latency subsystem processes a plurality of signals with low 

latency relative to the high-latency subsystem and the high-latency subsystem processes 

a plurality of the signals with high latency relative to the low-latency subsystem; 

wherein the input device, the input processing unit, the high-latency 

subsystem, the low-latency processing subsystem, the input processing unit software 

and the output device being arranged such that: 

at least some of the signals are processed in parallel by said low-latency 

subsystem and said high-latency subsystem, the low-latency subsystem creating a 

programmable response for output on the output device with low-latency and the high-

latency subsystem creating a response for output on the output device with high-latency; 

and 

the output device outputting the response from the low-latency subsystem 

and the response from the high-latency subsystem when the responses are output thereto. 

2. The system for processing user input claimed in claim 1, wherein low-

latency data generated by the low-latency subsystem is generated by associating data 

corresponding to a defined response to one or more of the at least some of the signals in 

the at least a portion of the stream of signals received by the low-latency subsystem. 
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3. The system for processing user input according to claim 1, wherein high- 

latency data generated by the high-latency subsystem and low-latency data generated 

by the low-latency subsystem have substantially equal fidelity. 

4. The system for processing user input according to claim 1, wherein high- 

latency data generated by the high-latency subsystem and low-latency data generated 

by the low-latency subsystem have unequal fidelity. 

5. The system for processing user input according to claim 1, wherein the low- 

latency subsystem is implemented, at least in part, in at least one selected from the group 

of field-programmable gate array (FPGA), application-specific integrated circuit 

(ASIC), a microcontroller, a graphics processing unit (GPU), or a system on a chip 

(SoC). 

6. The system for processing user input according to claim 1, wherein the low- 

latency subsystem is implemented in logic integrated into an existing component of a 

computing system. 

7. The system for processing user input according to claim 6, wherein the 

existing component of the computing system comprises at least one selected from the 

group of a graphics processing unit (GPU), input device controller, central processing 

unit (CPU), microcontroller, or system on a chip (SoC). 

8. The system for processing user input according to claim 1, wherein the high- 

latency subsystem includes state information reflecting at least one state of the high-

latency subsystem, and the low-latency subsystem is dependent upon the state 

information. 

9. The system for processing user input according to claim 8, wherein data 

passed from the first graphical processing and output system to the second graphical 

processing and output system is comprised of one or more pieces of data describing one 

or more of the graphical elements in the user interface, and wherein the data passed is 

selected from the group consisting of: the size, the location, the appearance, alternative 

appearances, response to user input, and the type of graphical elements in the user 

interface. 
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10. The system for processing user input according to claim 8, wherein data 

passed from the first graphical processing and output system to the second graphical 

processing and output system describes appearance or behavior of a button, a slider, a 

draggable or resizable GUI element, a scrollable list, a spinner, a drop-down list, a menu, 

a toolbar, a combo box, a movable icon, a fixed icon, a tree view, a grid view, a scroll 

bar, a scrollable window, or a user interface element. 

11. The system for processing user input according to claim 1, wherein the low- 

latency subsystem comprises user interface element logic. 

12. The system for processing user input according to claim 11, further 

comprising: 

UI elements data containing data regarding the visual hierarchy and 

properties of visible UI elements; and 

wherein the low-latency subsystem is adapted to perform hit testing based 

on information in the UI elements data. 

13. The system for processing user input according to claim 1, wherein the low- 

latency subsystem is adapted to delete one or more of the signals from the stream, 

preventing such deleted signals from being part of the at least a portion of the stream of 

signals corresponding to at least some of the received data that are received by the high-

latency subsystem. 

14. The system for processing user input according to claim 13, wherein the 

input processing system performs decimation on user input signals before they are 

received by one or both of the first or second graphical processing and output systems. 

15. The system for processing user input according to claim 1, wherein the at 

least a portion of the stream of signals corresponding to the high-latency data differ from 

the at least a portion of signals corresponding to the low-latency data. 
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16. The system for processing user input according to claim 1, wherein the at 

least some of the emitted signals corresponding to the high-latency data for use by the 

display differ from the at least some of the emitted signals corresponding to the low-

latency data. 

17. The system for processing user input according to claim 1, wherein user 

input signals received by the first and second graphical processing and output systems 

have been differentially processed. 

18. The system for processing user input according to claim 	1, further 

comprising an additional output device, and wherein in response to one or more signals 

in the at least a portion of the stream of signals, the low-latency subsystem generates 

additional output data for use by the additional output device. 

19. The system for processing user input according to claim 18, wherein the 

additional output device and additional output data are selected from the group 

comprising: an audio output device and audio data, and a haptic feedback device and 

haptic feedback data. 

20. The system for processing user input according to claim 1, wherein at least 

some of the low-latency data that can affect the visualization of the user interface and at 

least some of the corresponding high-latency data that can affect the visualization of the 

user interface is blended in a manner that is not noticeable by a user. 

21. The system for processing user input according to claim 1, configured to 

provide a low-latency system response in a form that is dictated by application logic. 

22. The system for processing user input according to claim 1, configured to 

provide a low-latency system response in a form that is dictated by system logic. 

23. The system for processing user input according to claim 1, wherein the form 

of low-latency system response comprises a response or set of responses selected from 

the group consisting of: an auditory response, a visual response, and a haptic response. 
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24. The system for processing user input according to claim 1, wherein the user 

input device comprises a direct-touch input device employing at least one of the 

technologies selected from the group consisting of resistive, direct illumination, 

frustrated total-internal reflection, diffuse illumination, projected capacitive, capacitive 

coupling, acoustic wave, and sensor-in-pixel. 

25. The system for processing user input according to claim 2, wherein the low- 

latency subsystem comprises at least one pre-rendered visual, and wherein the low-

latency data corresponds to one or more of the at least one pre-rendered visual. 

26. The system for processing user input according to claim 25, wherein the high- 

latency data and the low-latency data have unequal fidelity. 

27. The system for processing user input according to claim 25, wherein the 

high-latency subsystem includes state information reflecting at least one state of the 

high-latency subsystem, and the low-latency subsystem's response is dependent upon 

the state information. 

28. The system for processing user input according to claim 27, wherein data 

passed from the first graphical processing and output system to the second graphical 

processing and output system is comprised of one or more pieces of data describing one 

or more of the graphical elements in the user interface, and wherein the data passed is 

selected from the group consisting of: the size, the location, the appearance, alternative 

appearances, response to user input, and the type of graphical elements in the user 

interface. 

29. The system for processing user input according to claim 27, wherein data 

passed from the first graphical processing and output system to the second graphical 

processing and output system describes appearance or behavior of a button, a slider, a 

draggable or resizable GUI element, a scrollable list, a spinner, a drop-down list, a menu, 

a toolbar, a combo box, a movable icon, a fixed icon, a tree view, a grid view, a scroll 

bar, a scrollable window, or a user interface element. 
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30. The system for processing user input according to claim 25, further 

comprising: 

UI elements data containing data regarding the visual hierarchy and 

properties of visible UI elements; and 

wherein the low-latency subsystem is adapted to perform hit testing based 

on information in the UI elements data. 

31. The system for processing user input according to claim 25, wherein the 

emitted signals are sent in a stream to the high- and low-latency subsystems, and the 

low-latency subsystem is adapted to delete one or more of the emitted signals from the 

stream, preventing such deleted signals from being part of the at least some of the 

emitted signals corresponding to the received data that are received by the high-latency 

subsystem. 

32. The system for processing user input according to claim 25, further 

comprising an additional output device, and wherein in response to the at least some of 

the emitted signals, the low-latency subsystem generates additional output data for use 

by the additional output device. 

33. The system for processing user input according to claim 32, wherein the 

additional output device and additional output data are selected from the group 

comprising: a visual output device and visual data, an audio output device and audio 

data, and a haptic feedback device and haptic feedback data. 

34. The system for processing user input according to claim 1, wherein the user 

input device is configured to receive user input in at least one form selected from the 

group consisting of: touch, multi-touch, pen, eye movement, eye tracking, in-air gesture, 

audio, mouse, keyboard, an input from a 2D sensor, an input from a 3D sensor, and 

varying pressure. 
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35. The system for processing user input according to claim 1, wherein high- 

and low-latency visualizations are combined on a single display by at least one of: 

overlapping two projected images, logically combining the visualizations in a display 

buffer, overlapping two transparent layers each capable of displaying one of the high-

and low-latency visualizations, interlacing pixels of the display such that some are filled 

from the low-latency visualizations and some are filled from the high-latency 

visualizations, or interlacing the frames of the display such that some are filled from the 

low-latency visualizations and some are filled from the high-latency visualizations. 

36. The system for processing user input according to claim 1, wherein: 

the input device is part of an input subsystem, the subsystem adapted to 

output signals in response to a plurality of user inputs to the input device, the signals 

comprising information concerning the input; and, 

the low-latency subsystem is adapted to receive the signals and to generate 

a low-latency response in response to one or more of the signals, and to send at least 

one of the signals to a high-latency subsystem. 
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