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ASOR QGIS Module 02.10 — Georeferencing Rasters

QGIS is a free and open source Geographic Information System (GIS), or geodatabase, licensed under the GNU General
Public License. QGIS runs on Linux, Unix, Mac OSX, Windows and Android and supports numerous vector, raster, and
database formats and functionalities. Download QGIS here: https://ggis.org/.

QGIS users can view, edit, and analyze spatial information through its free software toolkit.

This ASOR Tutorial (02.10) introduces georeferencing technigues in QGIS.


https://qgis.org/

KEY CONCEPTS

% Control Points - Georeferencing requires control points with known longitude and latitude coordinates to align raster images accurately.

% Using Google Earth - Users create and save control points (A-E) in Google Earth, export them as a KMZ file, and also save the
corresponding satellite image for use in QGIS.

% Adding to QGIS - In QGIS, import the control points as a vector layer, label them, and then load the raster image into the Georeferencer
tool to begin alignment.

% Georeferencing Process - Match each control point on the raster with its location on the basemap, adjust transformation settings (e.g.,
Linear, Nearest Neighbor), and run georeferencing to link the raster to spatial coordinates.

CONTROL POINTS

Control points ensure the accuracy of your
georeferenced raster.

Control points only need known longitude and -
latitude coordinates '



GOOGLE EARTH

Download Google Earth to your computer.

Then navigate to your region of interest.

Press “R” on your keyboard to remove any tilt.
Select the “Placemarker” icon from the top
menu bar.
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Place the marker (control point) on the map).

Google Earth - New Placemark =

Name the first marker “A” Name: |4 I | (£

Latitude: | 12°38'40.93"N

Longitude: | 43°24'57.74"E

Description Style, Color ~ View  Altitude

Add link... | Addweb image...| Add local image...

0K Cancel




Change the style to a geometric shape.

IMPORTANT | Choose an icon that is
symmetrical.

This will improve your marker's accuracy in later
steps.

Select "OK” when finished.

Create 4 more markers (B through E).

NOTE | Spread the markers evenly on the map.
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Next, save the control points as a separate file.
Right-click on “My Places” > Add > Folder

Name the folder “Control Points”

¥ Places

ves e
, a'm
Copy Placemark

7l e 4 Delete Contents
LR 4 Revert

I 2

7 e Save Place As...
e Email...

O Tet  snapshot view

Google Earth - New Folder

Fath
Polygon
Model
Tour

Image Overlay
Network Link

Name: icontml Points

¥ Allow this folder to be expanded

Show contents as options (radio button selection)

Description | View

Add link... | Add web image... Add local image...




¥ Places
vas My Places
» @ Sightseeing Tour

, ¥ ¢ &3 Control Points
Select all markers and drag them into “Control

Points”

¥ Places
v 83 My Places
» | @ sightseeing Tour
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Right-click “Control Points” > Save Place As 4 2:? -
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. vor | Delete
Save as KMZ file © Tempol  Delete Contents
Finally, export the satellite raster image [
Email...
. Snapshot Vi
File > Save > Save Image | s —
_ Propertes
Or choose the “Save Image” icon in the top
menu bar -
File name:

Save as type: |[Kmz (*kmz) |\,




MORE OPTIONS | Unselect all elements

Choose the maximum resolution

Then, “Save Image”

It may take a few minutes for the image to
process

Check the files on your local computer

You may need to unzip some of the raster
images

Resolution: 38402160 (4K UKD) ~| | Save Image...

Title and Description
Legend

Scale

Compass

HTML Area

Scaling: | 100% =

Styfing

Map Configuration

Resolution: 384002160 (4K UHD)

Current (1853x1095)
1024x768 S
1280x720 (720 HD)
1920x1080 (1080 HD)
3840x2160 (4K UHD)
81924320 (8K UHD)
Maximum (8192x4840)




Return to QGIS and add a basemap

This will serve as a guide during the
georeferencing process.

To begin, add your control points to the
basemap.

Layer > Add Layer > Add Vector layer
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B settings Plugins Vector Raster Database Web Mesh Progessing Help

8 Dsta Source Manager !@ R BatlhoS

Ctrl+L
Create Layer

=
Embed Layers and Groups... B, Add Raster Layer... Ctrl+Shift+R
Add from Layer Definition File... B Add Mesh Layer...
1} Georeferencer... 9., Add Delimited Text Layer Ctri+Shift+T




Locate the Control Points KMZ file from Google

Earth.

Keep default settings.

Select “Add” > Add Layers

) Data Source Manager | Viector

=

\f;vuloc ORG

() Select Items to Add | Control Points

C:\Users\jared\Downloads\Control Points.kmz
Search
Item Description

;" Control ... PointZ (5)

Select All Deselect All
w_Options
(2
Add layers to a group

Show system and Interna! tables

v/ Show empty vector layers

Directory Database Protocol: HTTR(S), doud, etc.

Vector Dataset(s) | C:\Users|jared\Downioads\Control Points.bmz |

OGC AP1

Close
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Close the pop-up and notice a new layer on
your map.
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Double-click on the Control points layer to open

properties.

In the Labels section, choose “Single Labels”
from the drop-down.

Value = Name

() Layer Properties — Control Points — Labels

Ki Information

')\:\\ Source

@B Masks
\-‘ 3D View

Diagrams

ﬂ Auxiliary Storage
@ Actions

, Display

4 Rendering

0 Temporal

Vanables

- I Elevation

a Metadata

N

@l Single Labels

Value | abc Name

w Text Sample

Lorem Ipsum

Lorem Ipsum

sbe Text

:': Formatting
@B Buffer

abc: Mask

. Background
J Shadow
'/“ Callouts
o:-o Placement

/' Rendering

i
H
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o | R -

| #  |1:6396310 ~ ﬁv

X
- &
- || €

Allow HTML formatting
(1 Favorites

Project Styles
Default

E

Aa
Default
Save Settings...
Tr—— —
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Select Apply and close the pop-up.

NOTICE | Each control point now has its name
next to it

Open the Georeferencer tool (from ‘Layers”).
This tool is automatically installed on newer
versions of QGIS.

If you don't see it, download it from the Plugins
section.

Ee Settings Plugins Vector Raster Database Wi

‘ f,u Data Source Manager Ctri+L
I Create Layer »
| Add Layer b

Embed Layers and Groups...
| Add from Layer Definition File...
2 Copy Style
Paste Style
= Copy Layer

Paste Layer/Group
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Add your raster image.

NOTICE | This image includes the control points
created in Google Earth.

) Georeferencer = o X
flaemfgit  View  Settings

ErLiee s @ee V2P . eny

+

GCP table ex
Enabled ¥ ID Source X Source ¥ Dest. X Dest. ¥ dX (pivels) dY (pixels) Residual (pixels)

Rotaton | 0.0° 4 Transform: Notset 12841  EPSG!

@ Georeterencer - sateliite jpg

GCP table
Enabled ¥ 1D Source X Source Y Dest. X Dest. ¥ dX (pocels) dY (pinels) Fesidual (pixets)

Rotation | 0.0° 3 Transform: Notset  B64631  None
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Turn on Snapping to help with selecting points.

Project > Snapping Options > Magnet Icon

Edit View Layer

Settings Plugins Ve

| New
New from Template
Qpen...
Open From
Open Recent
Close
Save
Save As...
Save To
Revert

/' Properties...

Snapping (kations..

Ctrl+N

Ctri+Q |

Ctrl+S
Ctri+Shift+S

Ctrl+5Shift+P

Import/Export

Project Snapping Settings

% All Layers Vertex _ |12 : px

Project Snapping Settings

0"‘::N1uym;_ Uveex (12 &

IEL]

- :‘*' Topological Edting | | Allow overlap _

=~ |y Topological Edting || atow Overlap _

Snapping on Intersaction Seif-snapping

% Snapping on Intersection 1 ‘;;sev-snappilng
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(2 Georeferencer - satellitejpg

= 0 X
File Edit View Settings

R riee ¢ @ed

Locate Point A on the image. Choose the “Add

Point” tool from the toolbar and add a point in
the center of Point A.

(2 Enter Map Coordinates x

Enter X and Y coordinates (DMS (dd mm ss.ss), DD (dd dd) or projected coordinates (mmvmm.mm)) which correspond with the
selected point on the image. Alternatively, click the button with icon of a pencil and then dick a corresponding point on map

canvas of QGIS to fill in coordinates of that point.
X / East
Y / North

EPSG:3857 - WGS 84 | Pseudo-Mercator

v cally hide georeferencer window

Choose “From map Canvas”

¥ 4 FrornMapCmISs Cancel
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Find and select point A on the basemap. Notice

the long/lat coordinates are automatically filled
in.

Select OK.

@ Enter Map Coordinates X

Enter Xand Y (oms (. ss.s9),

u ) or proj which with the
point on the image. click the button with icon of a pencil and then dick a corresponding point on map

‘canvas of QGIS to fill in coordinates of that point.

X/East 4833051 ]

¥/ North | 1419165 ]

| Epsc:3857 - ws 84 / Pseud-Mercator 'J
/| Automatically hide georeferencer window

[ o || f Fommepcanas| | comcal |
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A red dot appears over Point A. Now your
control points and raster images are linked by
Point A.

Repeat for points B through E.

The last step is to initiate the georeferenced
process. But first you need to adjust a few
settings:

Select “Transformation Settings”

() Georeferencer - satellite,jpg

File Edit View Settings

EVLCri@eed @@ V2,04 fielh. @0 g

GCP table

Enabled ¥ ID Source X Source Y Dest. X Dest. Y dX (pixels) dY (pixels) Residual (pixels)
v 0 2810.5383 -3253.9197 4833051.48 1419169.22 n/a n/a n/a

Bx

Rotation | 0.0° % Transform: Not set 2810.5,-3253.9 None

() Georeferencer - satellitejpg
File Edit View

-

Source Properties...

11 Configure Georeferencer...
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Transformation Type = Linear

Check that the Target CRS is the same as the
project CRS

Change save location if needed

Resampling Method = Nearest Neighbor
Check “Create world file only (linear
transformations)”

Check “Load in project when done”

Select OK

(2 Transformation Settings
Transformation Parameters

Transformation type  Linear

Target CRS Project CRS: EPSG:3857 - WGS 84 [ Pseudo-Mercator ~ -?;
Output Settings
Cutput file C:fUsers/jared/Downloads/satellite_modified.tif

Resampling method | Nearest Neighbour

Compression

v Create world file only (linear transforms)

Use 0 for transparency when needed

Set target resolution
Horizontal

Vertical

Reports
Generate PDF map
Generate PDF report

Save GCP points

v Load in project when done

0.00000

0.00000

(R [ ome

Help
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(Q Georeferencer - satellite.jpg — o X
File Edit View Settings

OALPR,. BH il 08

i H

a

Start Georeferencing (green arrow icon).

GCP table (=]

Enabled ¥ ID Source X SourceY ~ DestX = DestY  dX(pixels) = dY(pixels) Residual (pixels)

v 0 28105383 -3253.9197 4833051.48 1419169.22 17.585715 -7.815742 19.244303

v 1 20142350 -455.467365 4745720.00 1714817.99 -5.128196 -8.240048 9.705503

v 2 46929505 -490.964583 5031006.91 1710289.95 -8.349388 -0.870803 8.394676

v 3 78182952 -1782.6395 5365719.91 1572220.41 5.330961 14544516 15.490710

v 4 44063237 -1546.8744 5000327.81 1598409.30 -9.439092 2382078 9.735027

Rotation |0.0° $ : Linear (a. 1 ) Scale (106.63, 105.631) Rotation: 0 Mean error: 17.0269 4217.7,-1478.5 None
e ——— - o ox
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Return to your map and check on accuracies
using control points.
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RESOURCES

QGIS Download: https://ggis.org/

®asor

URAL HERITAGE INITIATIVES

VIEW ALL ASOR TUTORIALS FOR FREE

asor.org/chi/chi-tutorials
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