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Spatial Enhancement

Objective:

To understand the large range of Spatial Enhancement Algorithms available within ERDAS
IMAGINE. To also understand the key tradeoffs. For example some methods may be faster to
complete, but at a cost of spectral fidelity. Review the help documentation or notes to understand
which Resolution Merge method will best suit the data and requirements.

Task 1: Spatial: Resample Pixel Size

The Resample dialog resamples raster image data to a specified pixel size.
Unlike Reproject, this dialog does not transform or project data from one map
projection to another.

This task will resample an image to reduce spatial resolution. The output will then
be used in a later task in a resolution merge. This is done to exaggerate the
visual effect pan sharpening can make.

1. Select Resample Pixel Size from Raster Tab | Resolution Group | Spatial

Subset
& Chip~

Enage Phata Vet

Pan

Radiometnc | Spatial
- . Sharpen

Spectral | Mosaic

(,_.r_‘.

Contents I 4 2| Size I 2o

‘ T Degrade

| 4 Convolution

The Resample Dialog will appear

2. Specify the Input File: TrainingData\26-jan-2014-msi.img

3. Specify the Output File: TrainingData\Output\ resample-60m.img
We will resample the input image from 30 to 60 metres.

4. Set Output Cell Size as X: 60.00 and Y: 60.00 and click OK

As shown on screenshot following:
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Rezample
i) p

2

Input File: [*.immg]
26-4an-201 4-mzi.img - =

Coordinate Type:  Subset Definition;

Cutput File: [*.img]

u

resample-60cm.img - [

From Inquire Box

@ Map UL s 37E520.00 = LRy 403380.00 =
() File ULy -3519930.00 = LRy -3553200.00 =
Rezample Method: [Nearesl Meighbor -
Output Cell Size:
s Celt 60.0000000000 Y Cgl  BO0.0000000000 =
[ Square Cells Unitz:  meterz

Data Tope: Unzigned 16 bit [ Ignore Zera in Stats
[ ok | [ Bach | | a‘oi. |
[ Cancel ] [ Wigw ... ] [ Help ]

5. Open both images in a new 2D View;
TrainingData\26-jan-2014-msi.img
TrainingData\Output\resample-60m.img

6. From the Home Tab | Extent Group select the Zoom In Icon and draw a box around

the CBD to zoom in

[ =] e e - T e S P T R
P E‘EI'""" 1 b o« dims &

e 3 it om R i S gl W o -
e AT P e RN T s Wi B T b hri N
P o [ S
BLEET=D
| o o] P

b — .

eI
Bdm
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7. Ensure you only have two datasets open in the 2D View, 26-jan-2014-msi.img and
resample-60m.img.

8. From the Home Tab | View Group select the Swipe icon

- - o T _— fa-to . -
Vector Terrain Toolbox Help Murhsﬁ!cﬁar Drawing Format Tabl E—q

0 3 Select - e Cut b4 ﬁ ? Previous Extent Align Morth ~
O S | Som | B 2P D Dt &
ualize

= S Fit to Add Link Eq
Confen?s Me‘tidata mn Measure ¥ | Paste | | | Frame Re,sEt L2441 *| | Views~ Views~ Scales | @ Clear View ~ Easemap
Information Edit Extert ) Window View

This will open the Transition Utility Tab we will use to compare Spatial
Resolution of the two images

9. Drag the Transition Extent from left to right to compare between the images
I T T Ton R Tl HER | T T Rpad T T —

1 . s :
EETTTr | i -
S RATANE W AD i 0] . K
| epm Muliple | Leftea| Righl Topno Bomom Bend Fale  Swipe ek Toggle 5ot W e M & 0 v 5 Tige
Wankl Lopen || Aight | bo Laft B‘.:Hun to Tap rm Demchion lamson
Layurs ramxtEn Tygs ool Bartenuats Trmuten Ectwrd (W=

You should notice the much poorer resolution of your output. This was created
to later emphasize the strengths Pan Sharpening can provide in improving
your imagery.

10. Close Transition

m. Tomb! Todlie  Hel. | Tamrien |0 Muthpstid  Draweg :uﬂﬂ_

| » =
e MATANE NS NP aommaa : - bS
| Leys Muliple || Leftea| Righi Toptd Bomom Beed Rl Swige lriemcks Togole SsnBiog | 4 (A EE X f o e
'\Curblul Lagwre || Aight | o Laft B:nnn o Tap Lrrm Diewction Tremion
[ rampten Typa e Bartvenuis Treruhen Ecwd Ll
11. Clear View
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Task 2: Pan Sharpen: HCS Resolution Merge

Combine high-resolution panchromatic data with lower resolution multispectral data
using the Hyperspherical Color Sharpening algorithm. This option is designed for
WorldView-2 sensor 8-band data, and works with any multispectral data containing 3
bands or more.

Data is transformed from native color space to Hyperspherical color space. The first
mode replaces the multispectral intensity component with an intensity matched version
of the pan band. The second mode replicates the original multispectral colors.

1. Select HCS Resolution Merge from Raster Tab | Resolution Group | Pan
Sharpen

N
“ Horires Bl g Oain ] Vbl Terigki

_I I e : Lefy

Rahoomeiric Spatial PON  caeciml Mo HENC Geametal B
v Sharpn 7| fChp™ Cadbmban®
=l
C aTiEE -
[ = 20 Ve -
Euwchigos g
-
-
- o
B WES Ressluibon Meig
Hypa 1
2" .

2. Define these settings in the ‘Hyperspherical Color Space Resolution Merge” Dialog
Box:

High Resolution Input: 26-jan-2014-pan.img
Multispectral Input: TrainingData\Output\resample-60m.img

If you have not already created this resampled image, you can use the
copy saved to TrainingData\ExampleOutput Folder

Output File: TrainingData\Output\resample-60m-hcs-15m.img
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tultizpectal Input File: [* img) [ Dutput File; [*.ima]

26-jan-201 4-pan.img W 5’? | rezample&0mm.img & IB’? reszample-60m-hcs-15mlimg

Select Layer: 1 - Mumber of lapers: [] Stretch ta Unsigned 8 bit

[ Process Area: @ Intersection 1 User Defined Resampling Techhigues:

From Inquirs Box |71 Nearest Meighbor

@ Map || uuw [FFeasmo0 | (ms | 40333000 “| | @ Bilinear Interpolation

File oy [aEtesas00 2| (pee | 3es3eson o | |© Cubic Convalution

Smoothing Filter Size: : [T]lgnare Zero in Smaoothing [¥] Ighore Zera in Statistics
Laver Selection: Drata Type:

Mumber of Mulizpectral Input layers: | Gray Scale: IInzigned 16 bit

| Select Layers: 17 :Multispectral: IUnsigned 16 bit

lJze a comma for zeparated list [Le. 1.3.5 ] or enter ranges
lusing a ' fie. 251 | Output; ’Unsigned 16 hit - |

| Cancel ] Help

3. Click OK to begin
4. Once process is complete, in a clear 2DView open resample-60m.img
And your HCS output: resample-60m-hcs-15m.img

5. Review your results visually by using the Swipe tool in the Home Tab | View Group

v

“ Home Manage Data Raster Vector Terrain Toolbox Help Panchromatic Drawing Formiat

] i Select|*| Cut P 0 S v ¥ Previous Bent L i r Align Morth ~
ﬂ | el - ¥ # |
frinquire = | ooy | | S £ penpa e

| ] = = Fit to Add  Link
!ConfentslMetEdata mn Measure ¥ | || Paste | e RE,SEt 1 1107143 T | Views~ ViewsT @ Clear View =

Information Edit Extent 4 Window

Another way of interpreting the results of the resolution merge is to review the
actual metadata information
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6. From the Home Tab | Information Group Select View/Edit Image Metadata

n Home Manage Data Raster

B . [53 Select ||
H|o o=
I | .-|€Inqu|re'
[Contents|Metadata

Copy
=n Measure = | [ Paste | [

I @ View/Edit Image Metadata

Contents| @/ Wiew/Fdit Point Clond betadata
o = View/Edit Image Metadata

v Show detailed information
[iJ_E & sbout the selected image,

edit many elements
including map
information, projection
information, vertical datum
parameters, nodata /null
value and calculate values
such as statistics and
pyramid layers,

iz s & s

7. Navigate to TrainingData\Output and open resample-60m.img and click OK to
open

If you have not created this dataset earlier, you can use the copy saved to
TrainingData\ExampleOutput Folder

8. Repeat steps 6 & 7 to open a Second Metadata Window, but open
TrainingData\Output\resample-60m-hcs-15m.img

If you have not created this dataset earlier, you can use the copy saved to
TrainingData\ExampleOutput Folder

9. Align both Image Metadata Windows next to each other

Note the Resolution Merge has improved Spatial Resolution of the
Multispectral Image from 60m to 15m

10. Close both Image Metadata Windows

11. * Clemar Yeew
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Task 3: Pan Sharpen: Batch Processing

1. Select HCS Resolution Merge from Raster Tab | Resolution Group

The data can be incorporated into many datasets from which the resolution
merge can be added.
“ L= ki g Oyt a5 Vbt Tengk

B #Mel3E AR 75 4

Fan specimal - M st Genyvetfc  Rep

hl.lo.“:llh i Sharpan B Chip™ Callarmhion®
= asimciee Fanctution fderos
CEaTiEn & PFAE
[ o 20 View & kicd Ha b ¥
Badigiie & e
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m  Fochsgn fdegs |
B poope MOS Resdintion Menge

peaphence Lol boace

My
TR T

2. Define these settings in the ‘Hyperspherical Color Space Resolution Merge” Dialog

Box:
High Resolution Input: 26-jan-2014-pan.img

Multispectral Input: 26-jan-2014-msi.img
Output File: TrainingData\Output\hcs.img
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3. Click Batch to open Batch Processing Dialog Box

4. Change the Variables to: One or more inputs, one input
5. Highlight the Input1 Column and Select Add Files

6. Load 37-may-2013-pan.img Click OK Select Batch Files

'mm-mmm - il I ‘

¥
aiam. | e S| [oamsd. | Fr— i b ama | e || e 1|
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7. Highlight the Input2 Column and Select Add Files
8. Load 371-may-2013-msi.img Click OK Select Batch Files

Pl Uit - Bt Cavrvmand Lo = W [

vk o D o e e o B
e oy e -0 b el Vgt |7 i £ et 1] emprd B b T vt grona ) byl "Wer® 1 740 aleded -

e iy Pl =

9. On the Batch Command Editor click Edit to open the Variable Editor

il i
e e et i B B I e B B e e T Bl i T d R

Currently the Batch Command Editor is appending “_hcs.img’to the end of every output
image. We will now modify the syntax to append the “hcs-* before the Input2
(multispectral image).

10. On the Variables list, Highlight Output1

Pattern should end with:
trainingdata/output/$(Input1.pathright)$(Inputi.root)_hcs.img

11. Replace this with:
trainingdata/output/$(Input1.pathright)hcs-$(Input2.root).img
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12. Ensure the Syntax is correct and click Close

5 Vanable Editor W'
Wamiable: K Oulpud
Irpuitl
r— T (Ao <)
| Paitem eftopranngdata output linput ] pathrightihcs-$Hinput soot ] img
i :
[ undo | [ Se. | [
| ]
[ Dielete Fils Belore Processing "
| " Dishate File Alter Procesang [make lemp| |
| Moddier |n:m *r]
[ Add | [ Deleww |
Teod 1o Insert ${0utpetl) | Irvget |I Cose | | Hep |
This syntax will append “’hcs-“before the Input2 (Multispectral Image) and use
this syntax as the output name. l.e.: hcs-31-may-2013-msi.img
13. Click Run Now
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Task 4: Spatial: Convolution Edge Enhancement

Another common Spatial Operator for image enhancement is Convolution Kernels
(filters). A convolution performs image enhancement operations such as averaging,
high-pass or low-pass filtering on a raster image and saves it to a new image file. This
task will take the HCS Resolution Merge output and perform an Edge Enhancement.
This brings out the edges of common groups of pixels — such as enhancing the edge of
pixels along a road corridor.

1. Select Convolution from the Raster Tab | Resolution Group | Spatial Pull-down list

Home Manage Data Raster

@M= 3 0

Radiometric |Spatial| P37 Spectral | Mosaic *
- ~  |Sharpen™ = . - &

¥ | Reproject

Contents ¥ | Resample Pixel Size e
B w2 O Degrade

'—||| ¥ Convolution I

HTI i

¥  Non-directivnal Edge v/

't T i -lll {

The Convolution dialog box will appear
2. Define these settings in the ‘Convolution” Dialog Box:
Input File: TrainingData\Output\resample-60cm-hcs-15m.img
Output File: TrainingData\Output\convolution-edge-enhancement-5x5.img
Kernel: 5x5 Edge Enhance
And then Click OK

) Convolution &J
Input File: [* img) Output File: [*.img]
resample-Bcm-hos15cmimg - =2 convolution-edge-enhanceme » =

Kemel 5election Coordinate Tupe: [rata Type:
Femiel Library: [*klb] Kemel: ® Map lInput:  Unsigned_ 16, bit

default kib 2+ | 323 Cross Edge Detecti « - -
" 343 Horizontal Edge De ) File Output: Ungigned 16 bit - |

o ]| SRt
[] defaultklb _ | | 33 Right Diagonal Edg
. } 33 Vertical Edge Detec T e

4 10 3 E; | From Inguire Box |" | lgnore Zero in Stats.
Buh

Al etc * | Bub Low Pasz x L
o I re— T Subset Definition:

Handle Edges By: = —

. [¥] Marmalize the Kernel ULs:  376920.00 T LR 40338000 =

@ Reflection ) Fil
| Edt. | [ New. |||luLy. 3sism0o0 [£] py. asmo000  [F

Select the input file,

3. Open in a clear 2DView both images;
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TrainingData\Output\ resample-60m-hcs-15m.img
TrainingData\Output\ convolution-edge-enhancement-5x5.img

4. From the Home Tab | Extent Group select the Zoom In Icon and draw a box around
the CBD to zoom in

Recommended a 1:1 zoom

- Home Manage Data Raster Vector Terrain Teoolbox Help

- ik | @ . 0 .
E] ‘ }E}E,_l w Lot | & | %] p = % Previous Extent

=

—|=rIr1quire = Copy | =™ FY =~ <% Pan
2 = it to pp——
Cunfents!Metavdata = feasure = | Paste | | | Frame S 17 1m0 o
Information Edit Extent 7

5. From the Home Tab | View Group select the Swipe icon

Home Mr Terrain Toolbox Help I Multispectral Drawing Fermat Table---|

o "3 Select ~ = Cut e |:" Previous Extent f ] @"‘| ¥| & Align North = - _*__1

| | &= | 45 Inquire * Copy | &0 L o 2 . -

Con:.ents Me‘tidata mn Measure ~ | | Paste :_ : o V;Ziivcslv \.riLEI:,:v :__ s | @ Clear View ~ Basevmap
Information Edit ) Window View

6. Drag the Transition Extent from left to right to compare between the images
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You should notice the effect a Convolution — Edge Enhancement creates to
the raster. Visually, the linear features such as road corridors and edges of
buildings become more dominant in the edge enhanced image vs the original
input.

Next we will compare the Spatial Enhancements you have performed from the Original
Resampled (60cm) Image. Recall this was improved by a simple resolution
merge and edge enhancement.

7. Remove the resample-60m-hcs-15m.img image
8. Open TrainingData\Output\ resample-60m.img
9. Alter the Transition extent to visualize the enhancements further
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A clear indication of the pan sharpening and edge enhancements should be
visible as shown:
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10. Close Transition
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11. Clear View
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