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Image Registration using QGIS

Objective: To georeference a satellite image using a georeferenced toposheet
Software: Quantum GIS 2.0.1

Level: Beginner

Time required: 3 Hour

Prerequisites and Geospatial Skills

1. Quantum GIS should be installed on the computer
2. Basic knowledge about the QGIS interface
3. Should have completed Exercise ID: IGET GIS 001 and IGET GIS 003

Reading
1. Sutton, T., Dassau, O., & Sutton, M. (2009). A gentle introduction to GIS. Chief
Directorate: Spatial Planning & Information, Eastern Cape.

Tutorial Data: Tutorial data can be downloaded from IGET _GIS 004
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Introduction

“Image registration is the process of overlaying two or more images of the same scene
taken at different times, from different viewpoints or by different sensors (Zitova and
Flusser, 2003)”. In Geospatial perspective, we are establishing a relationship between the

image coordinate system of the satellite imagery with the georeferenced base imagery or

toposheet.

IGET GIS 003: Georeferencing) will be used as base image, and pixel based OrbView

Image Registration

In this practical, the georeferenced toposheet of south Pune (the output if

satellite imagery will be warped to the georeferenced toposheet of south Pune.

1. We start by opening the georeferenced toposheet in QGIS by clicking on the 'Add

Raster layer' button = or via the Menu bar (Layer — Add Raster).

QGIS 2.0.1-Dufa

@ Project Edit View |Layer | Settings Plugins Vector Raster Database

2. A window will pop up in which various files will be displayed. Click on the drop down
'IGDAL] GeoTIFF'.
IGET GIS 003: Georeferencing tutorial and select the georeferenced toposheet file

menu below and select

L LR

Mew
. Embed Layers and Groups...

e‘u’: Add Vector Layer...

o Add Raster Layer...
‘J Add PostGIS Layers. ..
//g Add SpatiaLite Layer...

(‘Toposheet WGS84 georef.tif) and click 'Open'.

3. Before starting the registration, we must find out the CRS of the toposheet. The
satellite image will need to have the same CRS as that of the georeferenced toposheet.
Right-click on the toposheet layer located under ‘Layers' in the main window and then

select 'Properties'.

G B®

Layers Browser

o

Start

Layers

j.:' Zoom to Layer Extent
Zoom to Best Scale (100%%)
Stretch Using Current Extent
Show in Overview

o Remove

L., Duplicate
SetLayer CRS
Set Project CRS from Layer

Save As...

Rename
Copy Style
Add MNew Group

Ctrl+5hift+V

Ctrl+5hift+D
Ctrl+shift-+

Navigate to the output folder of
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4. 'Layer properties' window will pop up, select the 'Metadata' tab and scroll down to
the section 'Layer Spatial Reference System'. It will have the following line written:
+proj=longlat +datum=WGS84 +no_defs
This indicates that, the image is in geographic coordinate system based on WGS 84

datum. Note down the parameters for the image file and click ‘OK".

s
@ ' Layer Properties - Toposheet WGS84_georef L2 = _|
Metadata
R General B
‘§¢ Style Abstract
!! Transparency
ey Keyword list
E Pyramids Format =
Histogram
W Attribution
@ e Title
url
¥ Metadatalrl
url
Type | Format =
W Properties
Layer Spatial Reference System B
+proj=longlat +datum=WG584 +no_defs D
aver ver SoUrce pr ) @
Restore Default Style Save As Default Load Style ... Save Style ...
0K Cancel Apply Help

5. We then open the 'Georeferencer' tool from the Raster tab in the Menu (Raster —

Georeferencer — Georeferencer).

Project Edit View Layer Setfings Plugine Vector |Raster | Database Processing Help

D = :_hﬁ _”"—}g @ ¥ Raster caloulator ...

Georeferencer

P =1 eo¢ B = Heatma F K
V.7 800 /E 0N o [$ % S
L-@ ul'ﬂ m IEE M v T 7] a%. \; Terrain analysis 4
Zonal statistics r
Vo _ et Praojections E
E] = = toposheet Conversion »
' Extraction L IS
[+ Analysiz r e
' Miscellaneous 4 Z_,\_
< GdalTools settings A
Iz
m
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6. In the ‘Georeferencer’ popup window, open the ‘OrbView SouthPune.tif which needs to

be georeferenced by clicking on the 'Open Raster' button E’ or via the menu (File -

Open Raster) (Refer step2).
F
@ &% Georeferencer

Edit
k; Openraster

View Settings Help
= Start georeferencng Cirl+G

4y Generate GDAL script Ctrl+C

#% Load GCP points Ctrl+L
7% Save GCPpointsas...  Ctrl+5
Quit ctrl+Q

7. On opening the OrbView satellite image, you will be presented with the pop-up window
to select the Coordinate Reference System. Look for the 'WGS 84' CRS under the
Geographic Coordinate Systems. To narrow the search type in ‘WGS 84’ in the filter.
Select 'WGS 84' and click ‘OK’. Now you can see the orbview image on the

Georeferncer’s workspace.

& B
{} Georeferencer - Orbviewlmage.if [ = [ B [t

Fle Edt View Settings Help

® > G359 Mt DAL RM - fiell

GCPtable [EIE3

Transform: Not set || -6443,-5177 || None

8. Next, identify and zoom into a feature that is easily identifiable on the image. Generally,

features like road intersections or building corners are used. To zoom in to a feature

2_E:_II: 5
‘
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use the Pan‘{-r-rj , Zoom In&('B , and Zoom Out 49 buttons located on the toolbar or you

can use scroll button in mouse.

”
9. To add a GCP click on the 'Add Point' ;‘3 button. On clicking the mouse pointer will
turn into a '+' sign. Use this pointer to click on the feature that is easily identifiable on
both, the image and the toposheet.

10. You will be presented with a dialogue box where you have to input the map coordinates.
Click on 'From Map Canvas' and then Zoom/locate the corresponding feature in the
toposheet (loaded in the main window) using scroll wheel in your mouse. Click on it and
then click on 'OK' in the dialogue box. If you are using 'Zoom in'/ ‘Pan’ (Navigation)

tools, you have to right-click the mouse button for '+' sign.

;f Enter map coordinates W X

Enter ¥ and ¥ coordinates (DMS (dd mm ss.ss), DD (dd.dd) or projected coordinates
{mmrmm.mm)} which correspond with the selected point on the image. Alternatively, dick the
button with icon of a pendl and then dick a correspanding point an map canvas of QGIS to fill
in coordinates of that point.

¥ [ East: ¥ / Morth:

Snap to background layers

e

11. This ties the image pixel to its corresponding location in the toposheet.

o P T T = T - 3 -
@ c‘/'?/;f/“iﬁ - ' /i Georeferencer - OrbviewImage.tif
o | =

File Edit View Settngs Help

L

| o
e

o ¢

ey el \\

cale -aspital 581G Dale Schoal fud

./ Enter map coordinates | @ ZZ -

[

3 Singh Ihsmuta :rF s

\ 0OM Narhe Enter X and Y coordinates (DMS {dd mm ss.ss), DD (dd.dd) or projected coordinates

= '] ] Ln (mmmm.mm}) which correspond with the selected point on the image. Alternatively, dick the
! ; button with icon of a pendl and then dick a corresponding point on map canvas of QGIS to fil
= Rk 2 ifmbar=-d s in coordinates of that paint,

]

flermy af Education X [East: | 73.82570261784724153 f [Narth: | 45879299323712264

Snap to background layers

i From map canvas Cancel
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12.

13.

14.

15.

16.

Similarly, we then identify at least 6 more well distributed tie points in the image which
we can tie to their corresponding locations in the toposheet. While selecting the tie
points be sure to match the points as accurate as possible. The features selected for the
GCPs should preferably be towards the edge of the map, away from each other and not

co-linear. Therefore repeat steps 8-11 for another 6 tie points.

We now set the transformation settings for the image by clicking on the

'Transformation Settings' button . The Transformation Settings window pops up in

which we will enter the transformation information of our map.

Click on the 'Transformation Type' drop down menu and select 'Polynomial 2'. This
is the second order polynomial transformation. This requires at least 6+1 tie points for

the transformation.

Click on the button next to E] ‘Output Raster'. A dialogue box will appear in which
we enter the name of our output file. It is recommended to include the name of the
original file in this file for example 'OrbView SouthPune WGS84 georef.tif ', This helps

us to keep track of our work.

‘Check’ the check box 'Load in QGIS when done', leave the reset of the values as
default and click 'OK'.

Transformation type:  Palynomial 2 - I
@ Resampling method: | Mearest neighbour -

Compression: NONE =t

[] create world file

@ I Output raster: I_Data/Orbview/Orbview_SouthPune_WGS84_gearef. tif

Target SRS:

Generate pdf map:

EIEG O

Generate pdf report:

Set Target Resolution

Horizontal |

llT_E

Vertical l
Use 0 for transparency when needed
| Load in QGIS when done

l] Cancel Help

17. After Click 'OK’, the last column 'residual [pixels]' displays some values. These are the

:_g_zft 7
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error values associated with the GCPs. Generally an error value of 1 or less would be

recommended in most cases. In this case consider it as 3 pixels.

Note: The accuracy of the georeferencing can be gauged from its Root Mean Square (RMS)
error which is seen in the last column in 'GCP table' of the Georeferencer. In this case, try and
get the error to be less than 3 pixels. If the error is higher than 3 pixels, adjust the GCPs so
that total error can less than 3 pixels and ensure the GCP locations are matched properly on
both imagery and toposheet. Here we used 3 pixels because the OrbView image has a
resolution of one metre and the plottable error! of our toposheet is 2.5 m because it is on scale
of 1:10000. Due to this reason, theoretically it is not possible to achieve the accuracy less than

2.5 mi.e., nearly 3 m because we don’t have a concept of half a pixel in an image.

18. Double check and adjust the GCP locations if the value is greater than 3. To adjust a

point click on the ‘Move o GCP Point' button, and then click and drag the point to

the desired location. Use = “ 'Delete Point' button to delete an erroneous GCP. We
can also enable and disable the GCPs by using check boxes under 'on/off' column in
'GCP Table'.

19. Once we bring the error around or below 3 pixels, click the 'Start Georeferencing'

Button [.'. The processing will take about 2 minutes. The georeferenced image will be
found at the location specified for the 'Output File' in step 15 and will be loaded over

the toposheet in map canvas.

Tasks
1. What is image registration and explain its importance in GIS & Remote sensing
projects?
2. If two data sets have same CRS, is there any need to perform Image registration?

3. What type of transformation you will use in case of undulating terrain and discuss why?

! Plottable error is the shortest distance that can be depicted on a toposheet at a given scale. It is generally measured
as the corresponding ground distance of 0.25 mm on map.

E_Eft 8



