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Histogram Example
Histogram Matching with DOQs

Version 1.0 Mark Lucas 20 May 2005

Overview
Histogram Matching
This example will take four Digital Ortho Quads that have different levels of brightness and contrast
and mosaic them together into a tonally balanced mosaic using histogram matching. The images in
this demonstration have already been prepared by creating reduced resolution overview (Zmg2rr)

and histogram files ( create_hbisto ) with the command line applications.

So start up ImageLinker and follow the following steps:



Open the files

Example

The demodata directory contains four raw digital ortho quads of the North Carolina area. Open

each of the files and tile the displays using the Window->Tile command.

File->Open /demodata/doqg/nc_raw/cherrypoint_se_nc/cherrypoint_se_nc.tif

File->Open /demodata/doq/nc_raw/cherrypoint_sw_nc/cherrypoint_sw_nc.tif

File->Open /demodata/doq/nc_raw/newport_ne_nc/newport_ne_nc.tif

File->Open /demodata/dog/nc_raw/newport_nw_nc/newport_nw_nc.tif

Window->Tile

vww [
0 0 0 Image chain: /demodata/dog/nc.raw/cherrypoint_se.nc/ch... | O O 0 Image chain: /demodata/doq/nc.raw/cherrypoint.sw.nc/ch...
File Edit Swipe Enhancements Export Help File Edit Swipe Enhancements Export Help

[0y [P [[0][rn
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nearest neighbi [3]

34°54'44.9682" N 076°46'42.4255" W nan m rgb: 105, 70, 44 34°54'44.6975" N 076°46'42.5762" W nan m rgb: 0, 0,0
0.0 0 Image chain: /demodata/dog nc_raw/newport_ne_nc/newp... J 0.0 0 Image chain: /demodata/doq/ nc._raw/newport_nw_nc/newp...
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nearest neighty [5]

34°54'44.6827" N 076°46'42.2863" W nan m rgb: 0, 0,0 34°54'44.7141" N 076°46'42.3036" W nan m rgb: 0, 0,0
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Perform the Histogram Match

Tile the Windows
Organize the images side by side by using the Tile menu
command. Select Window->Tile

Layer->Histogram match, will call up a dialog for select-
ing images to be combined in a histogram matched mosaic.
The histogram of the first selected image will be used as the
target histogram. the image.
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0.0 0 Image chain: /demodata/dog/nc.raw/cherrypoint_se.nc/ch... | O O O Image chain: /demodata/doq/ nc.raw/cherrypoint.sw.nc/ch...
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52:Image chain: /demodata/dog /nc.. _se_nc/ch _se_nc.tif
76:Image chain: /demodatafdoq/nc_raw/cherrypoint_sw.nc/cherrypoint_sw_nc.tif
100:Image chain: /demodata/doa /ne.raw/ newport_ne_nc/newport_ne_nc.tif
124:Image chain: /demodata/doq//nc. raw/ newport_w_nc/newport. w.nc. tif
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0.0 0 Image chaing {newport_nw_nc/newp...
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Select all four of the image chains that are displayed in the histogram match dialog.

Lhoose Layers to Matcn

52:Image chain: jdemodata/dog/nc_raw/cherrypeint_se_nc/cherrypoint_se_nc.tif
76:Image chain: /demodata/dog/nc_raw/cherrypoint_sw_nc/cherrypoint_sw_nc.tif
100:Image chain: /demodata/doq/nc_raw/newport_ne_nc/newport_ne_nc.tif
124:Image chain: /demodata/doqg/nc_raw/newport_nw_nc/newport_nw_nc.tif

Press the Apply button
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A Histogram matched mosaic window will be displayed. Note that the color, brightness and con-

trast is now consistent across the entire mosaic.

Minimize each of the four source DOQ windows leaving only the histogram matched mosaic display
open within the canvas.

Minimize the source windows

Now we are just going to put together a raw feathered mosaic so that we can compare the differ-

ences with the histogram matched mosaic.

Create a Feathered Mosaic from the four original DOQs

Under the Layer menu we are going to select the Combine sub-menu and pick the Feather menu
item.
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Layer->Combine->Feather.



Alist of all the loaded image chains will be displayed in a Choose Layers to Feather dialog box. The
first four items in the list are the source DOQ image chains. Select all four by shift clicking the

lines.

Lhoose Layers to Feather

52:Image chain: /demodata/dog/nc_raw/cherrypoint_se_nc/cherrypoint_se_nc.tif

76:Image chain: /demodata/dog/nc_raw/cherrypoint_sw_nc/cherrypoint_sw_nc.tif

100:Image chain: /demodata/doq/nc_raw/newpoane_ncJnewpoig_ne_nuif

124:Image chain: /demodata/dog/nc_raw/newport_nw_nc/newport_nw_nc.tif

138:Histogram match mosaic

139:Image Equalization chain: /demodata/dog/nc_raw/cherrypoint_se_nc/cherrypoint_se_nc.tif
142:Image Equalization chain: /demodata/dog/nc_raw/cherrypoint_sw_nc/cherrypoint_sw_nc.tif
145:Image Equalization chain: /demodata/doq/nc_raw/newport_ne_nc/newport_ne_nc.tif
148:Image Equalization chain: jdemodata/dog/nc_raw/newport_nw_nc/newport_nw_nc.tif

( Apply ) (" Cancel

Press the Apply button
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Press the Fit and Propagate buttons to get both displays correctly generated in the same geo-
graphic views. Select Windows-> Tile to organize them side by side. This shows the difference
between histogram matching and simple feathering. Since any window can also be layered into a

Swipe window we can interactively display both views on top of each other.



In the ossimFeatherMosaic display window select Swipe->Add Layer
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Swipe displays are very handy for comparing results. Vertical and Horizontal swipe modes are avail-
able in ImageLinker, Box and Circle modes are implemented in the library but haven’t be instanti-

ated in this version of the GUI.

After Selecting the Add Layer menu item select the Histogram match mosaic from the image chain

list. This specifies which layer you want to add to your display.

press Apply

Layer Lnooser

52:Image chain: /demodata/dog/nc_raw/cherrypoint_se_nc/cherrypoint_se_nc.tif
76:Image chain: /demodata/dog/nc_raw/cherrypoint_sw_nc/cherrypoint_sw_nc.tif
100:Image chain: /demodata/dog/nc_raw/newport_ne_nc/newport_ne_nc.tif
124:image chain: /demodata/dog/nc_raw/newport_nw_nc/newport_nw_nc.tif

138:Histogram match mosaic

139:Image Equalization chain: /demodata/dog/nc_raw/cherrypoint_se_nc/cherrypoint_se_nc.tif
142:Image Equalization chain: jdemodata/doq/nc_raw,/cherrypoint_sw_nc/cherrypoint_sw_nc.tif
145:Image Equalization chain: jdemodata/doq/nc_raw/newport_ne_nc/newport_ne_nc.tf
148:Image Egualization chain: /demedata/dog/nc_raw/newport_nw_nc/newport_nw_nc.tif

164:0ssimFeatherMosaic
( Cancel )
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Moving the cursor back and forth in the ossimFeathermosaic display window will obscure and reveal

the layer you just added to the display. For more information or control with Histograms select the

Histogram operations menu item in the enhancements menu.

Enhancements->Histogram operations
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The histogram dialog will appear as shown below:

&) histegram

stretch mode: r linear_one_piece @ 300.0000| low clip percent

display channel: " master B: 728.0000 high clip percent

Ta%!— low clip value
nan high clip value
nan mid point

nan output min value
nan output max value

histogram file: yoint_se_nc/cherrypoint_se_nc.his [ set histogram file |
[ enabled (apply ) ( reset ) ( close )

The histogram is displayed and you can optionally apply different stretch modes, clip points or set
the histogram to point to a previously saved histogram file.

Finally, save the project as histogram.prj. Later you can open histogram.prj with the File->Open
Project menu item to restore your session.
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119: ossimBumpShadeTileSource 64: Image chain: /demodata/eleva
@ 88: Image chain: /demodata/sanfr.
N
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Coown )
Elevation angle: 45.000000000000000
Azimuth angle 45.000000000000000
Smoothness factor: 1.000000




Summary
Histogram matching is a simple way to tonally balance mosaics. This tutorial provided a simple

demonstration of histogram matching and mosaicing four digital ortho quads. Other types of input
can mixed and mosaiced as well. Note: for non-tiled image sets such as Landsat where the footprint
is not rectangular, you will want to run the command line tool extract_vertices to define the
bounds of the valid imagery. Another command line utility, cmm, is used calculate maximum and

minimum pixel values within the valid imagery:.



