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200\‘
( Start )

210~ y

A Histogram Manager of a Processing Device Receives
from a First Buffer a Data Set of Texels, Wherein the
Data Set of Texels Has a Dimensionality D of At Least

Two and Wherein Each Texel Contains a Value.

220~ y

The Histogram Manager Sorts the Data Set into a
Point List of Coordinates, Wherein a Point in the
Point List Corresponds to a Texel Location in the

Data Set of Texels.

230~ y

The Histogram Manager Reduces the Dimensionality
of the Point List by Arranging Points in the Point List
According to An N-1 Dimensional Dominancy.

240~ v

The Histogram Manager Performs a Raster Operation
on Each Associated Value of the Arranged Points to
Obtain At Least One Value.

250~ y

The Histogram Manager Outputs the At Least One
Value to a Second Buffer.

\ i
( End )
FIG. 2
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400
o ( Start )

410~ \

A Histogram Manager Receives a Data Set As a
2D or 3D Texture Buffer that is Used to Create a
First Vertex Buffer.

420\  J

The Histogram Manager Transfers Data from the
First Vertex Buffer and the Data Set Texture Buffer
to a First Vertex Shader.

430\  J

The Histogram Manager Executes the First Vertex
Shader to Read Values from the Data Set Texture Buffer
and to Output Column Locations to a Bin Cache Texture
Buffer with a Width and Height Equal to a Final Desired

Histogram Bin Size, Wherein the First Vertex Shader
Further Translates to a New Coordinate System Position
Coordinates of Texels in the First Vertex Buffer By Writing

to Texel Locations in a Bin Cache Texture Buffer with
Columnar Locality Such That a Vertical Coordinate of a

Position Coordinate of a Texel Located in the First
Vertex Buffer is Translated to a New Coordinate System

According to a Value of An Associated Texel Texture

Located in the Data Set Texture Buffer.

440\  J

The Histogram Manager Executes a First Pixel Shader to
Increment Values by One in the Column Texel Locations
in the Bin Cache Texture Buffer Via an Additive Raster
Operation, Wherein the First Pixel Shader is to Increment
the Texel Value of a Bin Cache Texture Buffer By One
for Every Texel Location That the Vertex Shader Position
Coordinate Directs it to Operate Upon.

&

FIG. 4A
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450~ ?

The Histogram Manager Reads Data from the Bin Cache
Texture Buffer to Create a Second Vertex Buffer, Wherein
the Second Vertex Buffer Comprises a Point List and Each
Point Thereof Corresponds to the Texel Location of Each
Datum in the Bin Cache Texture Buffer.

460\ L J

The Histogram Manager Feeds Data from the
Second Vertex Buffer and the Bin Cache Texture
Buffer to a Second Vertex Shader.

470~ v

The Histogram Manager Executes the Second Vertex
Shader to Read Values from the Bin Cache Texture Buffer
and to Output Bin Texel Locations for a Final Histogram
Texture with a Height of 1 and Width Equal to the Final
Desired Histogram Bin Size

480\ L J

The Histogram Manager Executes the Second Pixel
Shader to Increment by One the Values in the
Destination Bin Cache Texture Buffer Via an Additive
Raster Operation to Obtain the Final Histogram, Wherein
the First Pixel Shader is to Increment the Texel Value
of the Bin Cache Texture Buffer By One For Every Texel
Location of a Position Coordinate That the First Vertex
Shader is Directed By the First Pixel Shader
to Operate Upon.

) J
( End )
FIG. 4B
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~
( Start )
910~ v

A Histogram Manager Receives a Data Set as a 2D or 3D
Texture Buffer that is Used to Create a First Vertex Buffer.

920~ !

The Histogram Manager Transfers Data from the First
Vertex Buffer and the Data Set Texture Buffer to a First
Vertex Shader.

930~ \

The Histogram Manager Executes the First Vertex Shader to
Read Values from the Data Set Texture Buffer and to Output
Column Locations to a Summation Cache Texture Buffer
with a Width Equal to a Width of the Data Set Texture Buffer
and Height Equal to 1, Wherein the First Vertex Shader
Further Translates to a New Coordinate System the Position
Coordinates of Texels in the First Vertex Buffer by Writing to
Texel locations in the Summation Cache Texture Buffer with
Columnar Locality Such that a Vertical Coordinate of a
Position Coordinate of a Texel Located in the Summation
Cache Texture Buffer is Translated to a New Coordinate
System According to a Value of an Associated Texel Texture
Located in the Data Set Texture Buffer.

940~ v

The Histogram Manager Executes a First Pixel Shader
to Read Values from the Data Set Texture Buffer and to
Replace these Values in Column Texel Locations in a
Summation Cache Texture Buffer Via a Minimum Raster
Operation.

6

FIG. 9A
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950~ C?

The Histogram Manager Employs the Summation Cache Texture
Buffer to Create a Second Vertex Buffer, Wherein the Second
Vertex Buffer Comprises a Point List and Each Point thereof

Corresponds to the Texel Location of Each Datum in the
Summation Cache Texture Buffer.

1160~ y

The Histogram Manager Feeds Data from the Second Vertex
Buffer and the Summation Cache Texture Buffer to a Second
Vertex Shader.

1170~ y

The Histogram Manager Executes the Second Vertex Shader to
Supply a Single Texel Location for a Final Summation Texture
Buffer with a Height of 1 and Width of 1.

980~ \

The Histogram Manager Executes a Second Pixel Shader to Read
Values from the Summation Cache Texture Buffer and to
Replace the Values in the Final Single Texel Location in the
Final Summation Texture Buffer Via a Minimum Raster Operation
In Order to Compute the Minimum Value of a Data Set.

End

FIG. 9B
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( Start )

Y

1110~

A Histogram Manager Receives a Data Set as a 2D or 3D
Texture Buffer that is Used to Create a First Vertex Buffer.

1120~ v

The Histogram Manager Transfers Data from the First
Vertex Buffer and the Data Set Texture Buffer to a First
Vertex Shader.

1130~

A

The Histogram Manager Executes the First Vertex Shader
to Read Values from the Data Set Texture Buffer and to
Output Column Locations to a Summation Cache Texture
Buffer with a Width Equal to a Width of the Data Set Texture
Buffer and Height Equal to 1, Wherein the First Vertex
Shader Translates to a New Coordinate System the Position
Coordinates of Texels in the First Vertex Buffer by Writing to
Texel Locations in the Summation Cache Texture Buffer with
Columnar Locality Such that a Vertical Coordinate of a
Position Coordinate of a Texel Located in the Summation
Cache Texture Buffer is Translated to a New Coordinate
System According to a Value of an Associated Texel Texture
Located in the Data Set Texture Buffer.

1140~ l

The Histogram Manager Executes a First Pixel Shader to
Read Values from the Data Set Texture Buffer and to
Replace These Values in Column Texel Locations in the
Summation Cache Texture Buffer Via a Maximum
Raster Operation.

FIG. 11A
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1150~

The Histogram Manager Employs the Summation Cache
Texture Buffer to Create the Second Vertex Buffer, wherein
the Second Vertex Buffer Comprises a Point List and Each

Point there of Corresponds to the Texel Location of Each

Datum in the Summation Cache Texture Buffer.

1160~ y

The Histogram Manager Feeds Data from the Second Vertex
Buffer and the Summation Cache Texture Buffer to a
Second Vertex Shader.

1170~ l

The Histogram Manager Executes the Second Vertex
Shader to Supply a Single Texel Location for a Final
Summation Texture Buffer with a Height of 1 and Width of 1.

1180~ y

The Histogram Manager Executes a Second Pixel Shader
to Read Values from the Summation Cache Texture Buffer
and to Replace the Values in the Final Single Texel Location
in the Final Summation Texture Buffer Via a Maximum
Raster Operation in Order to Compute the Maximum
Value of a Data Set.

End

FIG. 11B
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1300~

1310~

A Histogram Manager Receives a Data Set as a 2D or 3D
Texture Buffer that is Used to Create a First Vertex Buffer.

1320~ y

The Histogram Manager Transfers Data from the First
Vertex Buffer and the Data Set Texture Buffer to
a First Vertex Shader.

1330~

Y

The Histogram Manager Executes the First Vertex Shader
to Read Values from the Data Set Texture Buffer and to
Output Column Locations to a Summation Cache Texture
Buffer with a Width Equal to a Width of the Data Set Texture
Buffer and Height Equal to 1, Wherein the First Vertex
Shader Translates to a New Coordinate System the Position
Coordinates of Texels in the First Vertex Buffer by Writing to
Texel Locations in the Summation Cache Texture Buffer with
Columnar Locality Such that a Vertical Coordinate of a
Position Coordinate of a Texel Located in the Summation
Cache Texture Buffer is Translated to a New Coordinate
System According to a Value of an Associated Texel Texture
Located in the Data Set Texture Buffer.

1340~ y

The Histogram Manager Executes a First Pixel Shader
to Read Values from the Data Set Texture Buffer
and to Replace These Values in Column Texel
Locations in the Summation Cache Texture
Buffer Via an Additive Raster Operation.

® FIG. 13A
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1350~

The Histogram Manager Employs the Summation Cache
Texture Buffer to Create a Second Vertex Buffer, Wherein
the Second Vertex Buffer Comprises a Point List and Each

Point Thereof Corresponds to the Texel Location of Each

Datum in the Summation Cache Texture Buffer.

1360~ v

The Histogram Manager Feeds Data from the Second
Vertex Buffer and the Summation Cache Texture Buffer
to a Second Vertex Shader.

1370~ l

The Histogram Manager Executes the Second Vertex
Shader to Supply a Single Texel Location for a Final
Summation Texture Buffer with a Height of 1 and Width of 1.

1380~ y

The Histogram Manager Executes the Second Pixel Shader
to Read Values from the Summation Cache Texture Buffer
and to Replace the Values in the Final Single Texel Location
in the Final Summation Texture Buffer Via a Additive Raster
Operation in Order to Compute the Summation Value of a
Data Set.

End

FIG. 13B
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1500\‘

( Start )

1510~ \

A Histogram Manager Receives a Data Set as a
2D or 3D Texture Buffer that is Used to Create a
First Vertex Buffer.

1520~ L J

The Histogram Manager Transfers Data from the
First Vertex Buffer and the Data Set Texture Buffer
to a First Vertex Shader.

1530~ L

The Histogram Manager Executes the First Vertex Shader
to Read Values from the Data Set Texture Buffer and to
Output Column Locations to a Summation Cache Texture
Buffer with a Width Equal to a Width of the Data Set Texture
Buffer and Height Equal to 1, Wherein the First Vertex
Shader Translates to a New Coordinate System the Position
Coordinates of Texels in the First Vertex Buffer by Writing
to Texel Locations in the Summation Cache Texture Buffer
with Columnar Locality Such that a Vertical Coordinate
of a Position Coordinate of a Texel Located in the
Summation Cache Texture Buffer is Translated to a New
Coordinate System According to a Value of an Associated
Texel Texture Located in the Data Set Texture Buffer.

1540~ L

The Histogram Manager Executes a First Pixel Shader to
Read Values from the Data Set Texture Buffer and to
Replace these Values in Column Texel Locations in the
Summation Cache Texture Buffer via an Additive Raster
Operation.

>

FIG. 15A
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1550~ @E

The Histogram Manager Employs the Summation Cache
Texture Buffer to Create a Second Vertex Buffer, Wherein
the Second Vertex Buffer Comprises a Point List and Each

Point Thereof Corresponds to the Texel Location of Each

Datum in the Summation Cache Texture Buffer.

1560~ y

The Histogram Manager Feeds Data from the Second
Vertex Buffer and the Summation Cache Texture
Buffer to a Second Vertex Shader.

1570~ y

The Histogram Manager Executes the Second Vertex
Shader to Supply a Single Texel Location for a Final
Summation Texture Buffer with a Height of 1
and Width of 1.

1580~ y

The Histogram Manager Executes a Second Pixel
Shader to Read Values from the Summation Cache
Texture Buffer and Adds the Values Multiplied by
1/(Data Set Size) in the Final Single Texel Location in
the Final Summation Texture Buffer via an Additive
Raster Operation to Compute the Mean Value of a Set.

(End)

FIG. 15B
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( Start )

1 705\  J

The Histogram Manager Computes a Mean of a Data Set
Stored in a First Vertex Buffer.

1710~ v

The Histogram Manager Transfers the Contents of the First
Vertex Buffer to a First Vertex Shader.

1715~ '

The Histogram Manager Executes a First Pixel Shader to Read
Values from the Data Set Texture Buffer, to Read a Single Value
from a Mean Value Summation Texture Buffer Computed
Previously, and to Compute the Square of the Difference of
Each of the Data Set Values and the Mean Value for Each
Texel of the Temporary Cache Texture Buffer.

1720~ v

The Histogram Manager Employs the Temporary Cache Texture
Buffer to Create a Second Vertex Buffer, Wherein the Second
Vertex Buffer Comprises a Point List and Each Point Thereof

Corresponds to the Texel Location of Each Datum in the
Temporary Cache Texture Buffer.

The Histogram Manager Feeds the Contents of the Second
Vertex Buffer and the Temporary Cache Texture Buffer to a
Second Vertex Shader.

1 730\ 4

The Histogram Manager Executes the Second Vertex Shader to
Read Values from the Temporary Cache Texture and to Output
Column Locations for a Summation Cache Texture Buffer with a
Width Equal to the Width of the Temporary Cache Texture
Buffer and Height Equal to 1.

é FIG. 17A
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1735~ ?

The Histogram Manager Executes a Second Pixel Shader to
Read Values from the Data Set Texture Buffer and Adds
These Values to the Column Texel Locations in the Summation
Cache Texture Buffer via an Additive Raster Operation.

1740~ v

The Histogram Manager Employs the Summation Cache Texture
Buffer to Create a Third Vertex Buffer, Wherein the Third
Vertex Buffer Comprises a Point List and Each Point Thereof
Corresponds to the Texel Location of Each Datum in the
Summation Cache Texture.

1745~ v

The Histogram Manager Feeds the Contents of the Third
Vertex Buffer to a Third Vertex Shader.

1750~

The Histogram Manager Executes the Third Vertex Shader to
Supply a Single Texel Location for a Final Summation Texture
Buffer with a Height of 1 and Width of 1.

1 755~ y

The Histogram Manager Executes a Third Pixel Shader to Read
Values from the Summation Cache Texture Buffer and to Add
the Values Multiplied by 1/(Data Set Size) in the Single Texel
Location in a Summation Texture Buffer via an Additive Raster

Operation.

1760~

The Histogram Manager Employs the Contents of the
Summation Texture Buffer to Create a Fourth Vertex Buffer,
Wherein the Fourth Vertex Buffer Comprises a Point List with
a Single Element Corresponding to the Single Texel Location
in the Summation Texture Buffer.

FIG.17B
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1765~

The Histogram Manager Transfers the Contents of the Fourth
Vertex Buffer to a Fourth Vertex Shader.

1770~ Y

The Histogram Manager Executes the Fourth Vertex Shader to
Supply a Single Texel Location for a Final Standard Deviation
Texture Buffer with a Height of 1 and Width of 1.

1775~ y

The Histogram Manager Executes the Fourth Pixel Shader to
Read the Value from the Summation Texture and Take the
Square Root of the Value Multiplied by 1/(Data Set Size) in the
Single Texel Location in the Standard Deviation Texture Buffer
via a Replace Raster Operation in Order to Compute the
Standard Deviation of a Data Set.

CEnd))

FIG.17C
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1900
N ( Start )

1910~ y

The Histogram Manager Computes a Minimum Value of
a Data Set.

1920~ y

The Histogram Manager Employs the Data Set Texture
Buffer to Create a First Vertex Buffer, Wherein First
Vertex Buffer Comprises a Point List and Each Point
Thereof Corresponds to the Texel Location of Each
Datum in the Data Set.

1930~ v

The Histogram Manager Inputs the Contents of the First
Vertex Buffer and the Data Set Texture Buffer to a First
Vertex Shader

1940~

The Histogram Manager Executes the First Vertex Shader
to Read Values from the Data Set Texture Buffer and to
Output a Single Texel Location and An X and Y Location

if the Value in the Data Set is Equal to the Minimum
Value and a Single Out of Range Texel Location if the
Value in the Data Set is More Than the Minimum
Value Compared to a Value in the Minimum Location
Texture Buffer

1950~

The Histogram Manager Executes the First Pixel Shader
to Read the X and Y Values from the First Vertex Buffer
and to Copy these Values to the X and Y Values of the
Minimum Location Texture Buffer via a Replace Raster

Operation in Order to Compute the Location of Minimum

Value within a Data Set

A

End

FIG. 19
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2100
N ( Start >

2110~ !

The Histogram Manager Computes a Maximum Value of
a Data Set.

2120~ 1

The Histogram Manager Employs the Data Set Texture
Buffer to Create a First Vertex Buffer, Wherein First
Vertex Buffer Comprises a Point List and Each Point
Thereof Corresponds to the Texel Location of Each
Datum in the Data Set.

2130~ I

The Histogram Manager Inputs the Contents of the First
Vertex Buffer and the Data Set Texture Buffer to a First
Vertex Shader.

2140~ v

The Histogram Manager Executes the First Vertex Shader
to Read Values from the Data Set Texture Buffer and to
Output a Single Texel Location and An X and Y Location

if the Value in the Data Set is Equal to the Maximum
Value and a Single Out of Range Texel Location if the
Value in the Data Set is More Than the Minimum
Value Compared to a Value in the Minimum Location
Texture Buffer.

2150~ y

The Histogram Manager Executes the First Pixel Shader
to Read the X and Y Values from the First Vertex Buffer
and to Copy these Values to the X and Y Values of the
Maximum Location Texture Buffer via a Replace Raster

Operation in Order to Compute the Location of Maximum

Value within a Data Set.

Y

End
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