TKP workshop, 26-27.05.2022, ELTE IK

Project no. ED_18-1-2019-0030 (Application-specific highly reliable IT solutions) has been implemented with the support provided from the National Research, Development and Innovation Fund of Hungary,
financed under the Thematic Excellence Programe funding scheme..



Objective

|. Create a system for processing images taken from space and air, which
can also process images from drones

Il. Users can compound their own workflows from the functions available in
Giwer and run them on many images
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Sub-systems and modules

Pt

Giwer components

T 1. Catalog: It organizes large number of images into a database.
T The Catalog organizes raw images into a database (Sqlite), which reads and
Dete stock stores many images and image parameters from their exif data, and also
provides storage options in interactive fields.
c@{ 2. DataStock: It is an interactive image processing system.
) We have implemented large number of image processing functions that can
7 be accessed via the menu system
Werklow buder 3. WorkflowBuilder: This is a workflow editor. From the available functions,
arbitrary workflows can be compiled, so the user can create their own
~\3? processing procedures based on their individual knowledge, experience and
‘g h creativity.
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Results briefly

1. DataStock (interactive) is completed (v1.0 completed)
2. Catalogis completed (v1.0 completed)
3. WorkflowBuilder is completed (v1.0 completed)
4. Giwer source has been uploaded to GitHub as an open source package
5. The necessary documentation is being prepared
a) users ‘guide in Hungarian and English
b) Developer docs in English

c) Tutorials in Hungarian and English



DataStock



Snapshots from DataStock's operations

&
File  Oneband processes Muliiband processes Datafools  Workilow || Lookup fable:  defauli
“ " " \ Y Y a . . el N2 La AV y = -
. . . TRRTIE . G |[|B ||T || |- b B [ | HE = AN WL, 1T 411
Loads images from different file format: gwr, bil, tif, jpg with [0k @ ik 4. 5 AdieF A K |§ e 8
8,16,24,48 bits, with many bands from 3 (RGB) to 250 bands Xmm
} Layers  Jleader 13X Proj.Dese
Creates RGB display G a
i Band 0
Displays histogram and equalizes f ::mui,;
- Pand
Draws crossplot with any of two bands il

‘ RGE creation for rg.gwh

Bands tor 3G O C} Pixcel position: (X:/18 Y:0), 1145
Applies functions of the filter bank Bod (2 v TR e e T

Displays file header

4, G: 166, 13:159

Y- v

ireen "’) & P - o
Computes NDVI and PCA ;
e 0 v
Loads and displays 3D data (digital terrain
modell)
Runs the raster calculator (select pixels a
under the given condition)
Classification, clustering Y

Combines images (add, average, exor,
subtract, etc)

=

Converts from one format to another

Analyses and displays spectrums

Extended raster calculator with graphics



Snapshots from DataStock's operations

@ Data stock

File  One band processes

[ | | e O =5

Xmoom
Layers  eader 12X

=- DJI. 0016.gwh
‘e Band. 0
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File: DI O016.gwh



Snapshots from DataStock's operations
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Snapshots from DataStock's operations

O X
ses | Datatools || Color palette: default - band processes  Datatools || Color palette:  hypsometric -
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Snapshots from DataStock's operations

‘ Clustering _ O X
Included Bands : N 5 i . » y
H &S (#) Pixel position: (X:744 Y:386), Value: 252 Clustering Method: | ISODATA v
ISODATA clustering . [©]© % @ ul Pixelp :
® Curent gwh Method Parameters
tlisfej ect Al Maximum Hterations: 31~5 1]
" Desded Al Initial Number of Clusters: jo =
[::/] 0 Maximum Clusters: ‘ =¥
M1 Minimum Cluster Size:
M2

Standard Deviation Limit:

Minimum Centroid Distances:  1000.00 e

Color palettes: user v

Compute Clustering

Number of clusters found: 10 Done. Apply Result to image




Snapshots from DataStock's operations

K-Means clustering

‘ Clustering
Included Bands

(® Cument .gwh
Select Al

Deselect All

&0
1
M2

(- 0" #) il Pixel position: (X:739 Y:237), Value: 85

Number of clusters found: 4

Done.

— O X

Clustering Method: | K-Means v

Method Parameters

Maximum lterations: 15 =

Relative Distortion Threshold: (0,960 5

Minimum Clusters: 2 =

Maximum Clusters: 8 3

Relative Elbow Threshold: 0240 |
Color palettes: user

Compute Clustering

Apply Result to Image




Snapshots from DataStock's operations

File ~Oneband processes  Multiband processes  Datatools || Color palette:  default

DAL ‘:"i E| S H ¥ (MDVI sesl :
Principal {ij [B_J [LJ [J_JEJLQ‘ ﬁ s l—- [EI ZAN )( A Q‘\ i & B .
com ponent x ﬁ Eﬁ Q + ‘*’ Position: (280,0), Value: 46
ana IyS|S i Compute Principal Components

Available bands for PCA

Comelation matrix
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1000 0972 0532 0570 0682 0,192
0972 1000 0983 068 0793 0328
0932 0983 1000 0733 0862 0451
0570 0689 0733 1000 0889 0570
0682 0793 0862 0839 1000 0612
0192 0328 0451 0570 0612 1000
0752 0845 0910 0785 0968 0595

RKRKKIRIE
Db WN = O

< >

Which principal component should be computed:

1 v

Compute comelation Apply to image

File: Is_1991.gwh



Snapshots from Giwer's operations

Methods for analysing hyperspectral images

File Oneband processes  Multiband processes  Datatools Workflow || Lookuptable: default

DEDEE D@ 5 5 B A A X g@
x Eﬁ ﬁﬁ 0 Q ++ I .Plxel position: (X257Y0) Value: 243

Layers Header EXIF  Proj.Desc
[=-mg.gwh ~
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Snapshots from Giwer's operations

Raster calculator
By plotting the intensities of the different frequency bands in

# Cross-Plot for SPOT_XS.gqwh — O x . . .
foss HlotTorSPULA>gw a cross-plot, certain areas can be gueried by graphical
SRR selection. For now, only one arbitrary line is the tool of
separation.

Fae ¥

1 et

Select band for Y axis e

FE
= _‘_/

2 ¥ 200

Draw plot ien

Set point color
Point size: |2

4k
[
[

Select pixels

Above line QU

Below line

Apply to image U a2l L U 20U 2h(0



Snapshots from Giwer's operations

Rastercalculator

£ Cross-Plot for SPOT_XS.gqwh - O x

Select band for X axis

1 w *,
\
Select band for Y axiz N,
b
2 d 200 Lt
g
Draw plot .
Set point color
Point size: (2 |2 i
Select pinels
Above line =i
Below line
P b fnmmm i 50 100 150 200 250
il Raster calculator *

Single value selection
SELECT PIXELS WHERE Intensity values ARE v
Let the selected intensity values be:

elze value: EI

Between value selection

SELECT PIXELS WHERE Intensiy values ARE BETWEEN AND =

Let the selected intensity values be:
else value: EI




Image catalogue



Catalog's operations briefly

« Catalog is an SQLite-based program for registering images in the file system
and store their attributes to an SQLite data table.

o It allows you to import taken images directly from the drone's media, read
their attribute data, and store them in an SQLite data file. We can store data
either from the EXIF automatically, some fields can be filled interactively or
even a deployment report can be writen too.

o The Sgl command editor helps you find the images you need.



Snapshots from Catalog's operations

Editable mezdk

an Chlsersh elekihDesktopi cathdronimagecatalog.s3db — O > £ filename
o =T - timestam
E: cursor position: 1418 932 " r & 5 E.« |: zal | Select all =] P
. : : : : . — e & type
id filename timestamp type bitspersample samplesperpixel image_size file_size | ™ = bitspersample
» R MG _0600_1 1 | 2020. 09. 10. 11:46 | muti 16 1 2064x1544 6382034  |T = samplesperpice]
. IMG_0600_21f | 2020. 09. 10. 11:46 | mutti 16 1 2064x1544 6382008 T = image_size
3 IMG_0600_31f | 2020. 09. 10. 11:46 | mutti 15 1 2064x 1544 5382012 T g F'E—Size
|:'. h== - ocation
4 IMG_0600_41f | 2020. 09. 10. 11:46 | mutti 15 1 20641544 5382004 T .
= longitude
5 IMG_0600_51f | 2020. 09. 10. 11:46 | mutti 16 1 2064x1544 5382018 T = latitude
6 IMG_0600_61F | 2020. 09. 10. 11:46 | mutti 15 1 160120 44722 T — = = dron_type
7 DJI_0007.JPG | 2020. 09. 10. 13:40 | RGB g 3 5280x 2970 6799325 T = camera
3 DJI_0009.JPG | 202009, 10. 13:43 | RGB 3 3 5280x2970 7026657 | T = & purpose
- = = operator
g DJI_0010.JPG | 2020. 09. 10. 13:44 | RGE 8 3 52802570 5502686 T — = author
10 DJI_0011.JPG | 2020. 09. 10. 13:44 | RGE 8 3 5280w 2970 659277 T = = meteo
11 DJI_0014.JPG | 2020. 09. 10. 13:45 | RGE 8 3 52802570 5368375 T == = content
12 DJI_0015.JPG | 2020. 09. 10. 13:45 | RGE g 3 52802970 6973159 T - & public
—— = comment
13 DJI_0016.JPG | 2020. 09. 10. 13:46 | RGE 8 3 5280w 2970 6972641 T
= folder
14 DJI_0019.JPG | 2020. 09. 10. 13:50 | RGE 8 3 52802570 7224336 T
15 DJI_0020.JPG | 2020. 09. 10. 13:50 | RGE g 3 5280x 2970 7192925 T
15 DJI_0021.JPG | 2020. 09 10. 13:50 | RGE B 3 5280w 2970 7014555 T
7 DJI 0022.JPG | 2020. 09. 10. 13:50 | RGE 8 3 52802570 5984827 TS
L4 >



Snapshots from Catalog's operations

(&
E: {4 4 cursorposition: 15/19 b b| |4k @@ X | M Eu D soL | Select all G

id filename timestamp type bitspersample samplespemixel image_size file_size IA
1 IMG_0600_14f | 2020. 09. 10, 11:46 | multi 16 1 2064x1544 6382034

IMG_0600_24F | 2020, 09. 10, 11:46 | muti |16 i 2064x1544  |6382008 |1
'IMG_0600_3.4 | 2020. 09. 10. 11:46 | muti [ . ’ '
'IMG_0600_4 . | 2020. 09. 10, 11:46 | mu
| i

i

& Vap viower
Qe

Seheld yoo ap poande > Biag SazeliteMapProv zer

IMG_0600_54 | 2020. 09. 10. 11:46
'IMG_0600_6.1# | 2020. 09. '
DJI_0007.JPG

DJI_0009.JPG
|DJI_0010.JPG

DJI_0011.JPG
| DJI_0014.JPG
DJI_0015.0PG | 2020. 09

| DJI_0016.JPG | 2020. 09
'DJI0D19.JPG |2020. 09
| DJI_D020.JPG |2020.09
> DJI_0021.JPG |2020.09
DJI 0022.JPG
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Snapshots from Catalog's operations

Micasense camera correction

The correction procedure for shifted individual frequency bands were prepared by Maté Cserép. The process is based
on an affine transformation which computes the cross correlation between images, and computes the shifts in this way.




Workflow builder



Snapshots from Workflow's operations

) ) s Workflow Builder >
From Giwer's functions you can create any workflow -
v 1 Metadata
that can be saved, edited and run. If an experienced This is an example workflow
Name: |wf'| Description:
user wants to create their own processing procedures, —
) . ) LaplaceFitter [D!'}' -+ Lquass Hﬂe_r (1) _
they can do so with workflow builder. If the taskis to do  |LenPassfiter (1 MedianFiter (1)
edianFiter (1 Thresholding (1) 1+
ﬂl:ﬂlﬁ— SobelFitter (0
. : PrewittFitter (0) EEEI_
some processing on hundreds of images, the workflow e (0 +
Thresholding (1) n

builder is a great tool for that. However, we need to

create a project file in advance, which we will use

workflow.

Save final result in file name + the following appendix:

Development is complete, but it should be emphasized Parameters

nirBand:
redBand:

that this is only the version 1.0.
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