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*;j GuidosToolbox Workshop

The workshop will address the following topics:

GWS 1: Introduction/motivation for new ways of image analysis
GWS 2: Pattern Analysis (M)SPA
GWS 3: GuidosToolbox: program features and processing options
GWS 4: Hands-on examples using training data:
a) Data preparation, MSPA, Google Earth overlays, batch process
b) Distance, fragmentation, network, restoration, change, ...



*;j GuidosToolbox Workshop Key features grouped in 4 menus

(GTB Manual: https://ies-ows.jrc.ec.europa.eu/gtb/GTB/GuidosToolbox_Manual.pdf)

File: General Tools: Image Analysis: Help:
File management, Pre-processing, Dedicated thematic Program documentation, GTB
Batch-processing, generic image filters, image analysis tools... product sheets, workshop
Change analysis...  GIS software... material, further resources ...
- & input &) input
Q input | File | General Tools | Image Analysis _ Help File General Tools Image Analysis Help & o
File General Tools Image Analysis Help _ Objects > P
Read Image > Eeies —’ Preprocessing > S IMAGE/DISF Pattern 5 File General Tools Image Analysis Help
Save Image > W Convolution > bl [ Nomnalized Network(MSPA) N  IMAGE/DISPLAY ATTRIBUTES GTB Documentation >
Batch Process S [ Equalization > I o 3 tati 3 GTB Online >
jcale v regmentation , Select Colortal
Change > [ Thresholding [] Autostretch Distance - [] Nomalized Greyscale :E'at:d Resources >
i ‘ 3 e - g : ug Report
— Exit L 'ﬁ... | i:::; :T:;:I > tde : » Original Image Restoration Planner Autostretch — About GTB
| GIS Software > -
B Switch Cursor
||:F' Undo Intg)_ct_

Input: categorical raster maps, binary/grayscale masks, land cover, resistance maps, ...
Output: thematic feature maps and statistics, Google Earth image overlays, ...
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*3 GuidosToolbox Workshop

1. File — Read/Save Image

Read Image: Various raster image
input formats, default: GeoTiff
M ‘Read input image |

Read Image

Save Image Generic ryr-y
Batch Process > IP Software
Change > ENVI

Exit

Onginal Image 2
Factor |di Import file of type: img, bil, ... S f
— oftwar
) Select Image File X v A || « GuidosToolbox > data » erdas v ®| | Searcherdas )
Drive: C:\ G en e rl C Organize v New folder
~ - |
|C:\GuidosToolbox\data\ I s Quick access Name Date modified Type Size
B 1990 [ Desktop » * input_erdas.img 9/3/2008 2:32 PM IrfanView IMG File
map png A
fmap 1990 if & Downloads  #
:::D%ﬁfﬁg £ Documents #
[ A —— = P #
input tif
inputzz tif data
input_8 1 1 1 _nwconnect tif v data
Fitter: | Image Files v Cancel @ OneDrive I
[ This PC
Preview: | Color v
¥ Network e 5
Format: TIFF § - -
Channels: 1 File name: ||nput_erdas.|mg
Width: 7920
H:is:;t: ;8Y$’E Qther IP-SW files
Palette: No k(€)=
T U feit 1000 4600
3 dfum

Save Image: Various raster image
output formats, default: GeoTiff

&) input (Accounting: 8-conn. objects: 2850) S
.
=

File General Tools Image Analysis H
Read Image > = Za T o
Save Image > GeoTiff .. e - P
Batch Process > Generic > ’ g

ave Options (image & statistics)

Change > Display Snapshot
Exit KML \
| Factor: | 4x ~ l
OA h
Image Info
MSPA SETTINGS
FGConn || EdgeWidth || Transition Intext
[874] ixel [On/Off] || [On/Of]
~ ] 2
& Google Earth
File Edit View Took Add Help
MSPA statistics &l ¥ Search
FG/data[%] | #/BGarea Search
CORE(s) 3 n/a ~ ex: Tokyo, e
CORE(m) |n/a n/a Get Directions History
CORE(Q) |n/a n/a ¥ Places
FI& My placee
ISLET n/a n/a
# M& !
PERFOR |n/a n/a g oL i
EDGE n/a n/a = la e
LOOP n/a n/a Eé«;{;ww Places
BRIDGE |n/a n/a Overla
BRANCH |n/a n/a ‘ . (
Background |n/a n/a X:3 Y:430 background
Missing n/a n/a
Opening _|n/a n/a Divide  MSPA-Core pixels
CoreOpen |n/a n/a
BorderOpen |n/a n/a v
< >

Qu 4 ann. Munden

% primary Detabaze
% OO Vovager
# PP Berders and Labek:
0@ Plces
H0O= Phetos
1= Roace
= D@N 20 Buildings
= D44 Ocen
# D12 weather
# D% Gallery
+ D@ ciobal Awareness
# O More

Tour Guide

¥ Layers [Sets the transperency of sn overley] Y )
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1. File — Batch Process

4 GuidosToolbox Workshop

Batch Process: Similar options as

1. Select batch Ing t
In Image Analysis menu section £ 1oL DAt Protessing fype

2. Select folder with your input images:

File General Tools |ImageAnaIy5is| Help

3. Set processing options

Read Image - - .
ES .
Save Image y B \ 8 4. Results in parent folder: batch_type
Batch Process > Objects > v
@ Name Date modified Type
Change > Pattern >
Set Data Directo Graph ThEDI"y Metwork: GTN(MSPA] 5 @ Inputlmages 7/31/2018 3:12 PM File folder
_ Y Fragmentation N batch_FAD 7/30/2018 4:52 PM File folder
Tif-Compression Dictance , batch_LM_27 7/30/2018 £52PM File folder
Exit Restoration Status batch_ACC 7/30/2018 4:51 PM File folder
| MSPA SE-I_HNGS RECDdE c:lasses batCh_FOS'App2_7 7"“30;'{201 8 4:14 ppv'1 FI|E fOIder
batch_Recode @ 7/30/2018 1:32 PM File folder
i 7/30/2018 1:31 PV '
&) MSPA Batch Processing % batch_Euclidean 7/30/2018 1:31 PM File folder
@ batch_Dominance 7/30/20131:30PM  File folder
Settings for MSPA parameters and statistics: ~ Options batch_FAD-APP5 7/30/2018 1:29PM  File folder
[FGeonn (| [EdgeWidth |([Transtion || [intext ||[Statistics | || | Default values batch_FOS-APP2.23  7/30/2018 1:28PM  File folder
8~ v on V| |flon Vijlino V| Cancel batch_FOS-APP5_27 7/30/2018 1:27 PM File folder
Accept batch_FOS_7 7/30/2018 1:26 PM File folder
m European
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*;j GuidosToolbox Workshop

Change: Similar options as
In Image Analysis menu section

[ MCD (A->B) FG: -7.37697, FGi: -12.0295, Elasticity: 1.63068
File General Tools Image Analysis Help

Read | e Sl il z 3 )
ead Image > s <
Save Image > l» b
Batch Process > . T
Change > FOS .

FAD Multiscale « i

Landscape Mosaic Heatmap i -~

»
* : a
¥,

Set Data Directory

Tif-Compression
Simple Change

Exit Morphological Change
T WSPASETTINGS
FGConn || EdgeWicth || Transtion || Intext
[8/4] bixels] | [On/0ff] || [On/Off]
g (' “iles |m@

MSPA STATISTICS

FG/data[%] = #/BGarea

COREs) R n/a
COREfm) |n/a n/a |
CORE{) |n/a n/a
ISLET |n/a n/a
PERFOR |n/a n/a
EDGE |[n/a n/a

LOOP  |n/a n/a
BRIDGE |n/a n/a
BRANCH |n/a n/a
Background |n/a n/a
Missing |n/a n'a
Opening |n/a n/a
CoreOpen |n/a n/a
BordesOpen |n/a n/a

X1 Y:227 Value: Hbyte)

Divide  MSPACore pels sma< | 1090 by | 4600 o

1. File —» Change

1. Select change type
2. Select two matching input images
3. Results in GTB

X

) Morph. change: select image A;

IC:\GuidosToolbox\data\ |

&) MCD statistics @ - O
File

cle tif A
clc3class tif
clc_EPSG4326tif
fmap 1990 tif

fmap 2000 tif

input tif

input tif .aux xml
input 8 3 1 14f

v
Co=

File name: I

Preview: [Coor |
Format:

Channels:
Width:
Height:

Pixel:

Palette: <|[=][=1

Image 0 of

MCD (A->B) FG: -7.37697, FGi: -12.0295, Elasticity: 1.63068
FG cover A [pixels]: 468367
FG cover B [pixels]: 431639
Net change [pixels]: -36728

MCD-Loss [pixels]: 50903
MCD-Stable [pixels]: 379843
MCD-Gain [pixels]: 19127
MCD-Spurious [pixels]: 68327

Note: Spurious pixels are part of Gain as well as Loss!
Spurious gain pixels at time B = FG-area at time B - stable - gain
Spurious gain B [pixels]: 32669

FG-cover B = MCD-Stable + MCD-Gain + MCD-Spurious-Gain [pixels]:
431639 = 379843 + 19127 + 32669
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*3 GuidosToolbox Workshop

Setup/modify your image.

Convert

RGE -= Single Band
Reproject for GoogleEarth
Setup Batch Recode Table
Recode Classes

Recode Pixel

ﬁ input
File General Tools  Image Analysis  Help
_| Preprocessing ¥
[l Convolution >
[ Equalization ¥
| Thresholding
Edge Enhance ¥
Maorphelogical

(15 Software >

Switch Cursor

Fi Undo
[T AT ) [ AR T ITI |
e [ Ve L

MSPA STATISTICS

Recode Line

Recode Region Of Interest
Threshold: FG/BG

Group: FG/BG/Missing

# -> FG/BG/Missing
Invert

Add 1b

Subtract 1b

2. General Tools — Preprocessing

Use any of these options, or combine them with other
General Tools, for a custom setup of your image.

m Recode class values X
New Oid Options
1 A Accept

2 2 Cancel

i i Restore

5 5 Save

6 6 Setallto:

7 7 0 - ‘

8 8

9 9

10 10

1 1

12 12

18 18

20 20

21 21

23 23

24 24

ac ac N

< >

Convert data type

Tri-band to single layer

Reproject for Google Earth

Setup batch recoding

Recode image classes or regions
Threshold to binary image
Assign FG/BG/Missing

Invert class assignment

Shift class value up or down

Commission



- b GuidosToolbox Workshop 2. General Tools —

Setup/modify your image. Choose from a variety of image filters:

&) clc X

File  General Tools Image Analysis Help CO nVOIUtlon fllte 'S

= prpocemng > = . :
- Custom, user-defined fllter®
[ Th : Equalization, Interactive Tresholding
i | SRR S Edge detection and enhancement
e |o e X Morphological Toolbox (3)

@ Drag colorbars...
MSPA st

Controls || Quit || Accept

W Opentv: View 1 - o x

GIS Software: B e RREE e |
s . - .

GTB-Terminal @ T3

OpenEV Viewer (5],

CORE(s)
CORE(m)
CORE()
ISLET |
PERFOR §23
EDGE K
LOOP i
BRIDGE [
BRANCH
Backgrounc

5000

Missing N 10 20 30
Opening Image value
CoreOpen .
BorderOpen |n/a

< >

European |
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*[_j GuidosToolbox Workshop 3. Image Analysis — Objects
Accounting: Group objects in up to 6 user-defined area classes

2) Resulting map and statistics

e ——
(Accounting: 8-conn. objects: 28! X
. [ File General Tools Help
1) Define area size-classes . fn
Objects Overview
() Nomakzed
&4 Accounting X Pattern Accounting
O Atosrstch Graph Theary Network: GTN(MSPA) e
Please define the Base Settings and the Area Th in pixels for up to 6 Area Classes. Settngs: Fragmentation
Ongnal image .
Base Settings ]Fumundtonnedmy T ”mwmwoooo 7 “ Show Big3in prk cdlor 0 - sy gy o Distance
— Image knfo Restoration Planner
Casses: Class 1: Class 2 ] iCass 3 |Cass 4 |Caes 5 Class 6. Cancel Accept NSPA SETTINGS
Poels: |[15(50  v|pxels [|5[250  v]puels |[->[1000  piels || >[5000 |pwels | o [HEEE owels || 10000 - puels> FoCom | Edoe Vet | Taramon | tet
Hectares: | -> 50.0000ha > 250000ha > 1000.00hs > 500000ha > 10000.0ha 10000.0hs > B eh] ‘°.”°" p.“‘”
Acres: || > 1235525 -> 617763 ac -> 2471.052¢ > 123552 -> 247105ac 2471055 >
gdainfo: Pirel Size « (0.000304569054901.-0 000304563054901) MSPASTATISTICS
:
CORER) [ n/a
COREfm) |n/a n/a |
&4 accbxt — (m] X CORE() |n/a n/a
ISLET |n/a n/a
File PERFOR |n/a n/a
EDGE |n/a n/a
MOuﬂhng size classes result using: a LOOF |/ n/a
BRIDGE |n/a n/a
Base settings: 8-connectivity. pixel resolution: 100.00 [m] BRANCH |n/a n/a
Conversion factor: pixel_to_hectare: 1.00000, pixel_to_acres: 247105 Background |n/a n/a
Mesng  |n/a n/a
Size class 1: [1 - 50] pixels: color: black Opening  |n/a n/a
#Objects Arealpixels] % of all objects % of total FGarea CoreOpan |n/a n/a
2668 19953 936140 46565848 BorderOpan [r/a n/a

Size class 2: [51 - 250] pixels; color: red
#Objects Arealpixels] % of all objects % of total FGarea
129 13094 452632 3.0558473

Size class 3: [251 - 1000] pixels: color: yellow
#Objects Arealpixels] % of all objects % of total FGarea
13867 1.05263 3.2362482

Size class 4: [1001 - 5000] pixels: color: orange
#Objects Areapixels] % of all objects % of total FGarea
13 30322 0.456140 70764778

Size class 5: 5001 - 10000] pixels: color: brown
#Objects Arealpixels] % of all objects % of total FGarea
3 217% 0.105263 5.0866998

Size dass 6: [10001 -> ] pixels; color: green
Objects  Areajpixels] % of all objects % of total FGarea
7 329458 0245614 76.888142

Sum of all classes: R o
#0bjects Arealpixels] % of all objects % of total FGarea —
2850 42845 100000  100.00000 e e e

Median Patch Size: o

5
Average Patch Size 150.347
Standard Deviation 41431

; Largestobjec; 214811 Accounting product sheet

European I
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https://ies-ows.jrc.ec.europa.eu/gtb/GTB/psheets/GTB-Objects-Accounting.pdf

" b GuidosToolbox Workshop 3. Image Analysis — Objects

Parcellation: Splitting index for each land cover class and the entire image
8 o cormant e 7,24 10500 x # Parcels | # Classes / Parcellation

File General Tools = Im
—_— Ve >l -5 (g, . - I Smmes - 2
M Objects Accounting BN, 3 e | P - .’\ 2 S
IMAGE/DISF < g - B LS . . . .
- Pattern Parcellation .'? 2 2= J . 1 .' : e ' %
[ Nomalized Network(MSPA) Contortion q ﬁ .
Fragmentation 5 " o
[ Autostretch Distance Th’'e "..“ ~ 4 ’ 3
o4 TN T Vel e E7N
Original Im: Restoration Planner “ag prod ol e o
SE e e Y b v
T 1 [T Factor: < LI Ll
Image Info 5. | ,\""~ & ’, k-. 2|
[ MSPASETTINGS 1 = . " S
FGConn || EdgeWidth || Transition || Intext 6"‘_"'- : o ‘&"- . { . " oas i '..,.' i o,:li :“‘ - :. . - = . : . ”
[874] [pixels] [On/0ff] || [On/Off] P . . S e N A ¢ . . "
o o 979 26 15.8% 425 3 8.1% 226 2 2.4% 1 1 0.0%
967 26 15.8% 421 3 8.1% 224 2 2.4% 1 1 0.0%

Class Value Count Areaipixels] APS AWAPS AWAPS/data DIVISION PARC[S] F t "
1 1 2 2792 1396.0000 1998,3600 1.3948 0.2843 2.4207 ea ures'
2 2 201 432830 2153.8800 24267.2000 2620,.6600 0,943% 20,8507 u
s s s S6446  1612.1400  3685.9400 51,5909 o532 19.8106 - Summary for all objects & for all classes
4 4 5 €131 1226.2000 1335.%000 2.047¢ 0.7821 11.029%3 . .
S S5 1 418 418.0000 418.0000 0.0437 0.0000 0.0000
€ € . 14708 7354,0000 777%9.0500 28,6036 0.4711 4.61058 = Normallzed Index
7 7 14 10134 723.8570 783.5970 1.9852 0,9227 18,5281 . .
o e ’ - Detect and measure the dominant parcellation class
s 4 € €687 1114.5000 1679.0300 3.3084 0.7040 8.8130
10 10 15 2513¢ 1€75.8300 4503.9000 28.3059 0.8208 12.44¢€0
11 11 28 36026 1286.€400 1773.8400 15.9761 0.9508 21.7950
12 12 6l 2013006 33000.1000 £75187.0000 44043%.0000 0.5652 €.0281
1 18 139 278701 2005.0400 7531.4400 524.7550 0.9730 26.1377 LOW'
14 20 48 gols8e 1670.5800 2595.8400 60.0575 0.%¢62¢ 23.7932 "
18 21 s3 77036 1453,.8100 2042.6200 39.33%% 0.9735 26.2749 H
Homogeneous land cover, low fragmentation,
17 24 111 398163 3587.0500 29455.4000 2932,0100 0.92€0 18.8483
18 25 93 118067 126%.54900 2876.5%00 87.8591 0.9748 26.6402 f /I | d |
19 26 4 €717 1679.2500 250S5.7000 4.2077 0.6270 7.1374 eW arge an Cover C asses
20 27 1 675 €75.0000 ©€75.0000 0.113¢% 0.0000 0.0000
21 29 1 3828 3828.0000 3828.0000 3.6634 0.0000 0.0000
22 32 1 1022 1022.0000 1022.0000 0.2611 0.0000 0.0000
23 35 2 1577 788.5000 941.6470 0.3712 0.4029 3.7324 Hi h-
24 36 14 57507 4107.€400 22376.6€000 321.7020 0.6109 ©.8321 g -
25 40 1 2092 2092.0000 2092.0000 1.0941 0.0000 0.0000 .
26 41 18 59849 3324.9400  32760.4000 490.1690 0.4526 4.3618 Heterogeneous Iand cover, nghly fragmented
8-conn. Parcels: 967 4000000 4136.5049 450657.9072 0.8873 15.803¢6

Parcellation product sheet “ European |

Commission
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https://ies-ows.jrc.ec.europa.eu/gtb/GTB/psheets/GTB-Objects-Parcellation.pdfhttps:/ies-ows.jrc.ec.europa.eu/gtb/GTB/psheets/GTB-Objects-Parcellation.pdf

*Q GuidosToolbox Workshop

Contortion: Measure the regularity of object perimeters

&) inpuf (Contortion, objects with core >= 10 pixels: 404/2850 objects) X

File General Tools

Image AnaiysisreEip

<

M ———————— J > Al ti
IMAGE/DISF Objects ccounting
Pattern > Parcellation
] Nommalized Network(MSPA) > Contortion
Fragmentation > =
[ Autostretch Distance -
Original Image Restoration Planner > ".T-u
! Inf Factor: ' X v P = ,__f =
mage Info ! -7 .
Ll -
Ca H
[ MSPASETTINGS - i;:.
" : '-- - ; a
FGConn || EdgeWidth || Transition || Intext - g T T
[8/4] fpixeisi~ || [On/Off] || [On/Off] PL="T ! -;. o
.
” | T
3
L e Al = T or
- .
MSPA statistics ' . Ca -
"
FG/data[%] | #/BGarea
CORE(s) n/a A
CORE(m) |n/a n/a ‘
CORE() |n/a n/a - - g
ISLET |n/a n/a — 25
PERFOR |n/a n/a #:.'._ - —Iﬁ' = r...-
EDGE |n/a n/a -— -,."‘ 5 =
LOOP n/a n/a W o
-
BRIDGE |n/a n/a L] r_,_..-.
BRANCH [n/a n/a r y
Background |n/a n/a z = 5
issi /i /i
Mwshg n/a n/a |x;554 Y: 113 background |
Opening |n/a n/a
B(t::di(rjopen n;a n;a ‘ [~ Divide \ Contortion range: small < medium > large
pen |n/a n/a v

Features:

3. Image Analysis — Objects

Low count: regularly

shaped objects
(agricultural fields,
buildings, etc.)
Anthropogenic

High count:
Natural objects

User can define

threshold to

& set
contortion

European |
Commission



j} GuidosToolbox Workshop 3. Image Analysis — Pattern

SPAZ2/3/5/6: Simplified Pattern Analysis in 2-6 classes including CoreOpening

&4 input (SPAG) X [ Coherent : B Core
File General Tools Image Analysis Help - CoreOpening
| IMAGE/DISF Overview [ 1 ”“”-#5 i
Objects > == : .
() Nomalized Pattern > Overview 3 .*I +
ass 1
Graph Theory Network: GTN(MSPA) > . m -
@ Autostretch P Y Morphological > o= Soat
Fragmentation > Moving Window > SPA2 (SLF) [ SLF: Small & EaaE8Es: [ Margin
Qignal kmage Distance > SPA3 SPA2: Coherent & SLF linear features | SPA3: Habitat & holes in habitat
Image info Restoration Planner > GraySpatCon SPAS
e | SPAG : : : Core
MSPA SETTINGS [ Core = -
MSPA or nin
FGConn || EdgeWidth || Transition || Intext MSPA Ti . CoreOpenIng S - pening
B4 pixek] ©On/0f] || [On/0R) - HHHT - -Edge - ”l“““»—i:— : . Edge
o || e (] o - EENES (external border) SSssee: Il Perforation
85 o SEEEt [l Perforation ' 22laneal { Il Islet (fragment)
MSPA STATISTICS s “,-i. (internal border) S
H -, H 2 . a }”’ 3 :
22nndi Bl Margin sagsEiies [ Margin
582::1)) / n/: | SPAS: SPA3 + Core boundary types SPAB: SPAS5 + isolated non-core fragments
COREf) |n/a n/a
ISLET [n/a n/a &4 SPAG statistics O X
PERFOR |n/a n/a N European
EDGE |n/a n/a File - Commission I
LOOP |n/a n/a Image Area = FG + (Core-Opening + other BG) + Missing & SPA6:
BRIDGE |n/a n/a - More details after saving the result! — . Core
BRANCH |n/a n/a -
Background [n/2 s Category  Area fpiels] Count [#] W Edge
Mssing  |n/a n/a Core-Opening: 5603 707 Pe rfo raﬂon
Opening |n/a n/a Core: 321767 1196 .
CoreOpen |n/a - Isket: 14062 2443 Il isiet
BorderOpen |n/a n/a Ed_ge:_ 58008 870
Perforation: 9124 422
— Magin: 25509 43% [ margin
Contiguous: 388899 847
Category  Proportion [%]: [ ] Background
CorOp/Datz: 056 [ coreOpening
. ore/FG: ]
X407 Y:841 Core: 17 Islet/FG:  3.28 D No data
Edge/FG: 1354
Divide MSPA-Core pels: sma 1000 medum 4600 large Pe'fﬁG: 213 https:/forest.jrc.ec.europa.eu/
Margin/FG: 5.56 activities/ipa/gtb/
Contig/FG: 90.76
Porosity: 142
. “ European
12 . . Commission




*‘j GuidosToolbox Workshop

MSPA: Spatial Pattern Analysis in up to 25 classes

E':néut (MSPA: 8_1_1_1, FG_area: 428490, iFG_area: 485606) >

File General Tools Image Analysis Help

X

>
> Morphological SPA2 (SLF)
> Moving Window > SPA3
> SPAS

a
> - SPAG
> MSPA

m: Objects
I—— Pattern

[] Nomalized Network(MSPA)

Fragmentation

Autostretch Distance

" Original Image Restoration Planner
| _mageinfo || [ IS
yADD

\'i ) MSPASETTINGS

FGConn EdgeWidth || Transition || Intext
[8/4] [pixels] [On/Off] || [On/Off]
MSPA statistics
FG/data[™ /BGarea
CORE(s) 1161 A
CORE(m) |7.83/336 19
CORE{) |61.34/26.29 16
ISLET 3.26/1.40 (2425
PERFOR |217/093 423
EDGE |13.54/5.80 830
LOOP 060/026 541
BRIDGE | 142/061 765
BRANCH |3.93/168 4685
Background | —/57.14 2319/571240
Missing 0.03 51/270
Opening  |88.24 Integrity 2291/57116
CoreOpen | -/ 0.59 717/5927
BorderOpen | -/ 5.12 1574/51189 +
< >

MSPA Tiling

[x: 311 Y:667 Value: 0 (byte) MSPA class: BACKGROUND |

Divide  MSPA<Core pixels: small < medium > large

Features:
1. Flexible processing via

3. Image Analysis — Pattern

four MSPA-parameters

- European l
Commission
MSPA:

. Core

. Islet

- Perforation
- Edge

D Loop

B Bridge

. Branch

2. Detailed statistics

3. Core grouping

4. Corridor detection (Bridge)
5. Measure area of holes

[ ] Background
|:| BorderOpening
[] coreOpening
[ ] No data

https:liforest.jrc.ec.europa.eu/
activities/lpa/gtb/

Pattern product sheet

Pattern website

European
Commission



https://ies-ows.jrc.ec.europa.eu/gtb/GTB/psheets/GTB-Pattern-Morphology.pdf
https://forest.jrc.ec.europa.eu/en/activities/lpa/mspa/

*Q GuidosToolbox Workshop

3. Image Analysis — Pattern

MSPA Tiling: MSPA for large maps. Warning: very slow & potentially incorrect!

‘ Correct solution: use GWB MSPA when processing large maps! ‘

&) largeWin

File General Tools
IMAGE/DISF
[ Normalized

Autostretch

Original Image

Image Analysis Help
Objects
Pattern
Network(MSPA)
Fragmentation
Distance

Restoration Planner

image o Factor: [4x v

>
>
>
>
>
>

[ enmns

Morphological
Moving Window

>
>

SPA2 (SLF)
SPA3

SPAS5

SPAG
MSPA
MSPA Tilin,

9 .|

&) MSPA Tiling

X

Settings for MSPA parameters and statistics:

[FGconn
8 v

|EdgeWidth

[Transition

on v

et

on v

[Statistics

no

2

\ZJ

Options

Default values

)

Cancel
Acc

Tile 1 Tile 2 Tile 3
Tile 4 Tile 5 Tile 6
P Tile7 Tile 8 Tile 9

2. Set MSPA-parameters
3. Accept: let GTB do the job...

a) Cut buffered sub-tiles

b) MSPA loop over buffered sub-tiles
c) remove buffers and reassemble
d) save the final result as geotiff

European |
Commission


https://gwbdoc.readthedocs.io/en/latest/usage/GWB_MSPA.html

*&;} GuidosToolbox Workshop 3. Image Analysis — Pattern

Moving Window: Various kernel filters, e.g., counting adjacencies (contagion)
Ee e e——] - | " Features:

WAGEDISF  OVveview
Objects []

Ot g _ o : . O€leCl analyslisS type

DA &nphTMoTmemGTNNSPA) | . ) ‘f : " : Pt TR 2 8 3 -

= :"?"uvtmon S Counting Pixels ) B, BTN 5 g el 2 S t k I

istance i 3 3 o =4 W : ¢ rn e = a ra m e e rS
Image Info Restoration Planner Corkig fdpcerde, é S =3 ) b0 N A " [ e e p
¢ > . - # ’ N
[~ MSPASETTINGS ) L e - iy . : . .

e 3. Accept: start analysis

[8/4] || lpieis] || [On/O] || [On/OfF) [ u

a ' Ve

/!

~ MSPASTATISTICS &) Select kernel dimension m X
CORER) el —— Kemelsize columns X lines 4 Options
COREfm) |n/a n/a | emel parameters: /| Square kemel

CORE() |n/a n/a

ISLET_[n/a L0 1 = 1 1 L 1 1 1 : /| Binary kemel
PERFOR [n/a n/a 1 1 ; 1 1 1 1 1 1 ry

EDGE n/a n/a 1 1 1 1 1 1 1 1

o £ 1 1 1 1 1 1 1 1 1 Defaul kemel

n/‘a na

T i i 2 1 i i i i i
Background [/ I/ 1 1 5 1 1 1 1 1 1
Masing |n/a n/a 1 1 1 1 1 1 1 1

Openng  |n/a n/a
kel - 1 1 1 1 1 1 1 1 1
BorderOpen |n/a n/a 1 1 1 1 1 1 1 1 1 v

= < >

4. Mask FG-switch
5. Color-group range settings

X-15 Y2 forogound:91% : : ) .
@ ) Divide Cotlmnrmge:mﬂ<“° "fjmm(so Vl)l-ge .
- N European
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*Q GuidosToolbox Workshop

3. Image Analysis — Pattern

Landscape Mosaic: Measure land cover composition and human impact

Land cover map Heterogeneity in Agriculture/Natural/Developed

(at user-selected observation scale)

Measure composition
Geometric concept
Monitor & quantify
influence of the three

components
 Heatmap summary

LM product sheet

LM Qager m European

Commission



https://ies-ows.jrc.ec.europa.eu/gtb/GTB/psheets/GTB-Pattern-LM.pdf
https://doi.org/10.1371/journal.pone.0304215

*@ GuidosToolbox Workshop

3. Image Analysis — Network

Network: NW-components; importance of connectors and habitat patches...

Node/Link-importance

.

m?ﬂ

- Use MSPA to

NW-components

Additional options:

- Component connectors
- Setup input data for
graph-theory analysis
e.g., in Conefor

(23] input: Connectivity Importance(Node_max=19.8548, Link_max=19.8660)

File General Tools Image Analysis Help

—————-= Object sy F 7. = x
| IMAGE/DISF Jects = .
— Pattern > L 0.
[J Nomalized Network(MSPA) > NW Components S o -
53 ol
Fragmentation > NW Node/Link Importance e D
PR
W Distance > NW Component Connectors Saka s
Fmge
Original Image Restoration Planner > MSPA Coneforlnputs TE
mage nfo || | 27T B ] : ' R 3
1 .
5o
MSPA SETTINGS
LS

FGConn || EdgeWidth || Transition || Intext
[8/4] [pixels] [On/Off] || [On/Off]

MSPA statistics

FG/data[] | #/BGarea

CORE(s) 3 n/a A
CORE(m) |n/a n/a
CORE() |n/a n/a
ISLET n/a n/a
PERFOR |n/a n/a
EDGE |[n/a n/a
LOOP n/a n/a
BRIDGE |n/a n/a
BRANCH |n/a n/a
Background |n/a n/a
Missing |n/a n/a
Opening |n/a n/a
CoreOpen |n/a n/a

BorderOpen |n/a n/a v

< >

X:5 Y:110 background

Divide MSPA-Core pizels: smal — medium

detect habitat
patches/corridors

—1

L

- Conversion to Nodes & Links

- Use graph theory to rank and
locate the most important

_L— corridors and habitats in the
hy- / current network (highest priority

for protection/conservation)

dPCintra>0
dPCflux =0
dPCconnector =0

dPCintra>0
dPCflux>0
dPCconnector > 0

dPCintra>0 /
dPCflux> 0

dPCconnector =0

MSPA+Network analysis paper

European |
Commission



http://www.conefor.org/
http://doi.org/10.1016/j.foreco.2011.03.017

*3 GuidosToolbox Workshop 3. Image Analysis — Network

Graph theory: Requires two tables: Nodes & Links. You have 2 options in GTB:

Image Analysis  Hel
‘mee o i e W /Nodes = MSPA-class Core
Pattern > I_ _‘LJ' P ; ‘ \.

Network(MSPA) > NW Components LinkS = MSPA-ClaSS Bridge

1.) MSPA Coneforinputs ‘ Connectivity: defined by MSPA \ e _LONETOT

Fragmentation > NW Node/Link Importance
Distance > NW Component Connectors MS PA — Graph Theory
Restoration Planner > MSPA Coneforlnputs i - e
" I
............. Fova Tt e
Input image: MSPA image VNP —

I 2.) Coneforlnputs ‘Connectivity: defined by Euclidean distance threshold ‘

File General Tools Image Analysis Help : - 8] Concfor Inputs Batch Processing » Additional OptiOnS:
Read Image > CBUTES Sl .'~-ss . o .
Save Image > 2 dq%‘ = Conefor Inputs Settings: Options - SeleCt FG_ConneCtIVIty
Batch Process > Objects o - [FGconn Distance ’Default values _ Sel eCt d|Stan ce type
Change > Pattem . e | == - Accept: write out input tables for
- — R e Cone2Cerr = raph-theory analysis in Conefor
|| || Original Image || |~ Fragmentation Coneforlnputs g P W y —
. Input image: raster image with network objects assigned to 2 byte <


http://www.conefor.org/
http://www.conefor.org/

3. Image Analysis — Fragmentation

*;} GuidosToolbox Workshop

Fragmentation: Choose from indices to map products to multiscale analysis..

[ input (FOS-FAD.6ckass: 81x81: 410,062 hectares/1013.28 acres)

1) Select type of input, method, reporting, scale, etc.

‘ Please set: PixelResolution [m] x square WindowSize = Observation Scale X
|| Input: GRAYSCALE Settings for Fixed Observation Scale (FOS): Options
[Gray Threshold || [Method | [Reporting || FG-conn |{[PixelRes [m] ||[WinSize [Observation scale hectares, acres] Defaut values
30 v FAD v || 5Sclass vi|[8 v 3.06250 756759 Cancel
Accept
gdalinfo: Pixel Size = (2430.000000000000000.-2430.000000000000000)
- Please set: PixelResolution [m] x square WindowSize = Observation Scale X
i« - BINARY ___Settings for Fixed Observation Scale (FOS): Options
[Method | [Repotting  ||[FGconn ||[PixelRes [m] ||[WinSize Observation scale fhectares, acres] Defauit values
FAD || |6class ~|l| 8 v l25 vl I27 v I 45.5625 112587 Cancel
FAD U 5class
JFED | 6clas: Accept

2) Resulting map and statistics
showing the degree of
fragmentation in 2-6 classes for
the selected observation scale.

19

File General Tools Image Analysis  Help

MSPA STATISTICS

n/a

COREfm) |n/a nia |
“CORER) |n/a na
ISLET  |n/a na
PERFOR [n/a n/a
EDGE  |n/a n/a
00F  |n/a wa
BRIDGE |n/a na
BRANCH /e /e
‘Background |n/a nia
Masng  |n/a nia
Openng /8 na
CoreOpen |n/a n/a
BoderOpen [n/a nia

File
Fragmentation analyss using Fixed Observation Scale

Summary analysis for mage:
C:\Guidos Source \data \input tif

& FOs statistics - o X

(FOS) =
Method options: FAD - FG Area Densty: FED - FG Edge Densty; FAC - FG Area Clustering;

FOS parameter settings:
I:vputype Bnary e

FOSW l*ded FAD_6class

Method: FAD

Reporing style: FAD at pixel level
Number of reporting classes: 6

Puxe! resolution [m}: 25

Window size [pixels]: 81

Ob scale [(window size * pixel resol.

)" 2] 410.062 hectares <-> 1013.28 acres

Image foreground statistics:

Foreground area fpixels] 428430

Number of foreground patches: 2850
Average foreground patch size: 150,34737

European |
Commission

Fragmentation:
B intact

[ Interior

[ ] Dominant
Transitional

[] patchy
B Rare

Proportion [%] of foreground area in foreground cover class:
Rare (FAD-piel value within- [0-9)- 05477
Patchy (FAD-pixel value within: [10- 38]).  18.6657
Transtional (FAD pixel value within: [40 - 58] 26.1243
Dominant (FADpixel value within: [60 - 89).  36.9115
Interior (FAD-pixel value within: [30 - 99]: 17.2522
Intact (FAD-pixed value: 100);  0.0341

Avemgephdvdmmdfwegomdpmmnbmdhod ;»17917
to average f
Euvdemoavmuefowwrdfmnmm 382083

T wGEDSE Ve
Objects
) Nomalzed Pattesn
o Graph Theory Network: GTN(MSPA)
Fragmentation
mmm: ::::on o Fixed Observation Scale (FOS)
Muitiple Observation Scale
T MSPASETTNGS
FGConn || EdgeiVs Transtion | Intext
#4) || pues] || oron] (| ponvom
g ' e |@

X7 Y:323 Pachy R

I Dwide M

[ ] Background
[ | No data

B specific BG

. Non-frag. BG

https:/iforest.jrc.ec.europa.eu/
activities/Ipa/gtb/

Binary vs grayscale paper
Fragmentation product sheet

European
Commission


https://doi.org/10.1016/j.ecolind.2024.111695
https://ies-ows.jrc.ec.europa.eu/gtb/GTB/psheets/GTB-Fragmentation-FADFOS.pdf

*j GuidosToolbox Workshop

3. Image Analysis — Distance

Euclidean: Pseudo elevation map showing shortest distance to FG/BG boundary
- Locate compact habitat

Distance

[4500 -
(4000 -
[3500
[3000
[2500
[2000
[1500 -
(1000 -

L R

[m]

5000])
4500]
4000]
3500])
3000]
2500]
2000]
1500]

[500 - 1000]
[0 -~ 500])

-[0 - 500]
-[500 - 1000]

-[1000
-[1500
-[2000
-[2500
~[3000
-[3500
-[4000
-[4500

20

- 1500]
- 2000]
- 2500]
- 3000]
- 3500]
- 4000]
- 4500]
- 5000]

(73] input (Euclidean Distance, adb=-5.37248 adf=6.28138: tick Divide for new distance range settings; Intext for barplot)

File General Tools = Image Analysis Help

- Distance to habitat boundary

- Hypsometric curve summary

) BarPlot = [m]
Distance histogram (input)

UL N s B N I L N R EY NN B B |
1x10° — ==
5x10° — 1l = -5,37350 =

~ bgo =-1170 7]

ik d_max = -359706 i

oy E _
I ]
g . d
w - 2
5x10° — —
Ax10° — =
2 f
-40 -20 0 20 40

Background distance [pixels] Foreground

HEX & vl

[434.170]

MAGE/DISF Ot
I Pattern
[[] Nomalized Network(MSPA)
Fragmentation
[ Autostretch _ Distance _ Eudidean Distance
@ Restoration Planner Influence Zones
| Image Info | I Fam I
| MSPASETTINGS
FGConn || EdgeWidth || Transition || Intext
[8/4] Ipixels] || [On/Off] || [On/Off]
%] g
MSPA statistics
FG/datal%] | #/BGarea
CORE(s) n/a A
CORE(m) |n/a n/a
CORE{) |n/a n/a
ISLET |n/a n/a
PERFOR |n/a n/a
EDGE |n/a n/a
LOOP n/a n/a
BRIDGE |n/a n/a
BRANCH |n/a n/a
. L
Background |n/a n/a — 16 f d —— e -
Missing |n/a n/a | : GEsle
S e [Divide  Distance range: small < 5 v] medium 20 | > large
CoreOpen |n/a n/a
BorderOpen |n/a n/a v
< >

Distance product sheet

n European
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https://ies-ows.jrc.ec.europa.eu/gtb/GTB/psheets/GTB-Distance-Euclidean.pdf

*;jﬂ GuidosToolbox Workshop 3. Image Analysis — Distance

Influence Zones: Distance between selected objects

&) input (Influence Zonesl Core-obj. ge 200: 65)| X

File General Tools = Image Analysis Help F eat u res :

L r*- & - *[1. Select minimum object area of interest
[] Normalized Network(MSPA) -, |

2. Set FG-buffer to define Core objects
3. Set BG buffer for Outreach Zone

>
>
>
Fragmentation >
[J Autostretch T N

>

@ Restoration Planner
\ Image Info l Factor [& V] I

| .=
s
| MSPA SETTINGS

FGConn || EdgeWidth (| Transition || Intext
[8/4] [pixels] [On/Off] || [On/Off]

200 ~

A

\..l/
MSPA

FG/data[%] | #/BGarea

Euclidean Distance
Influence Zones

Proximity

— Watershed: equal distance
between neighboring objects)

Neglected:

D resmrass - object < min. object area, or

= - buffer into foreground @

PERFOR |n/a n/a

EDGE |n/a n/a

LOOP n/a n/a

BRIDGE |n/a n/a
e R - - | B Outreach Zone into background @
g;:;gg :Z :;: |X: 743 Y:496 background I
Bi:drz%)pen :j: :;: M Divide  Buffer zone: Foreground: Background o OUtreaCh Zone boundary

m European I
21 Commission



*;j GuidosToolbox Workshop

3. Image Analysis — Distance

Proximity: Locations where pairwise distance < (restoration planning)

&) input lProximity: Core-obj. ge 5000: 16; prox_min: 2; tick Intext for barplot) I

File General Tools

Image Analysis Help

x| Features:

1. Select minimum object area of interest

2. Set FG-buffer to define Core objects

3. Set proximity threshold

4. Mouseover component |ID/area

5. Mouseover watershed: proximity between neighb.
components and Connected Area Gain (CAG)

Distance < Proxmax Min. proximity

]
Proximity: 18
CAG:13515 (5%)

}:_

X:665 Y:774 watershed, proximity: 2, CAG: 13515 (5%)

[] Divide Proximity: CoreZone: _ Prox_max_

.........

pixélx

<

Y —————— Object: > Yy E
IMAGE/DISF L= N iy
> i
Pattern \ Y
] Nomalized Network(MSPA) > '\,I
Fragmentation > _‘:_i u ;
[ Autostretch Distance > Euclidean Distance ;
[ Original Image Restoration Planner > Influence Zones g
[ Image Info I | FEECE) - M J I ” Proximity
| & ~.
[ MSPASETTINGS
FGConn || EdgeWidth || Transition || Intext
[8/4] [pixels] [On/Off] || [On/Off]
! 5000 IR
N\
MSPA Xgtistts
FG/data[%] @ #/BGarea
CORE(s) n/a PN
CORE(m) |n/a n/a
CORE{) |n/a n/a
ISLET |n/a n/a
PERFOR |n/a n/a
EDGE |n/a n/a
LOOP n/a n/a
BRIDGE |n/a n/a
BRANCH |n/a n/a £
Back: d |n/: /i -
xground jnve e [x:195 Y550 component ID: 8, rea: 15300
Missing |n/a n/a
Opening _|n/a s [ Divide  Proximity: CoreZone Prox max
CoreOpen |n/a n/a
BorderOpen |n/a n/a v
< >
22
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.4 GuidosToolbox Workshop

3. Image Analysis — Restoration Planner

Setup Tools: Guided help to define resistance or marker maps

:

1

Image Analysis Help
E Objects
Pattern

Network(MSPA)

Fragmentation

Distance
Restoration Planner

actor:

Resistance [%]: proxy for restoration effort

v

A SETTINGS

licth
3

|

Transition

[On/Off]
Y|

Intext
[On/0ff]

Line — Resistance:
1) draw a freehand or straight line
2)

Fixed BG-Resistance

Land Cover -> Resistance

Distance -> Resistance

Pixel -> Resistance
Line -> Resistance

Region Of Interest ->

Isochrone Map Marker Image

Resistance

assign width/resistance value

B Assign line-resistance X
[Resistance  |Line Width | || Options
[5 « Accept
/\ Cancel
N

—

@

Fixed BG-Resistance: assign a constant
resistance value to all background pixels:

Land Cover — Resistance: assign or reclassify
land cover class-specific resistance values:

Distance — Resistance: ~ distance
from FG-objects (birds/flying insects):

Distance: low 'mm masmsssmmm High (= 100 pixels)

#) Fixed BG-resistance

X

Resistance Options
-3 -BG v
R

il

Cancel
) Recode: Class -> resistance X
New Oid Options
1 ~ Accept
100 2 [ Cancel |
e : Restore
100 4 L .
0 5 Save! ‘
0 6 Setallto:
100 7
) : o ]
0 9
5 10
0 1
20 12
20 18
40 20
20 21
2 23
2 24
e ] ac v
< >

Pixel — Resistance: assign custom
resistance value to a given pixel:

#) Restoration Planner: pixel -> resistance

X

[Inserl values & press the ENTER key ***in each field *** to validate your settings. Options

Pixel: X

Pixel: Y

Resistance value

50 ji

|

| 30-Background | Cancel |

European
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GTB

GuidosToolbox Workshop

3. Image Analysis — Restoration Planner

etup Tools: Guided help to define resistance or marker maps

Image Analysis Help

S 4| Region Of Interest (ROI) — Resistance:

ROI Selection Tool features:

Add new ROI: rectangular, oval,
freehand, or polygon

Shift or warp the shape of a ROI
Region Growing to select irregular
feature: setup a small Marker, then
right-click on it forfegion growing

": Objects >
Pattern >
Network(MSPA) > N . . . .
e M assign resistance values to custom regions:
Distance > . F o = = -
Restoration Planner > Setup Tools Fixed BG-Resistance
J Factor: T4x e Assessment Land Cover -> Resistance
Distance -> Resistance
|A SETTINGS Pixel -> Resistance
idth || Transition || Intext Line -> Resistance
Bl || [On/Off] || [On/Off] Region Of Interest -> Resistance
3 Isochrone Map Marker Image
D Define ROIls and auit O
File Edit
W B4 x[oo|v|e|4h)

Perimeter:
# Pixels:
Minimum:
Maximum:
Mean:

Std. Dev.:

1309.5000
169.44502
1404
17.0000
255.000
254.830
6.35175

Delete ROI

-’, Plot Histogram ‘ . F
-

-t -k i -

-3

P
FERE

-

Properties...

lS:row Region > By threshold
‘:3 A RPN By std. dev. multiple

_.l-f;;\f. o ):z Irregular feature is selected

Close window & assign resistance

#) ROI -> Resistance X for a” ROIS

m European
Commission



GTB

GuidosToolbox Workshop 3. Image Analysis — Restoration Planner

Image Analysis  Help |

Setup Tools: Set start/target object for travel time analysis; =

- - 3 = Line -> Resistance
Setup Marker Image: general information T
P ge g %I [On/Off] || [On/Off] Region Of Interest -> Resistance
v
4 I Isochrone Map Marker Image I

The marker image requires a 3-step setup:
Step 1: define start object A (polygon/point, 1 byte)

Step 3 define mising aats Giels 3 byt 1) Click Start object  2) Click Target object 3) Click specific pixel &
Note: & press Enter key: & press Enter key press Enter key to define Marker Image is saved

- move mouse pointer in and follow the instructions

below the viewport: zoom in if needed ( H ) 1 H ( H ) H o
T e s are options! optional): missing data (optional):  for travel time analysis:
- use Recode to merge different classes of missing data

-the marker image will be saved to the default data directory ) Setup Marker Image X | |8 Setup Marker Image X | | Setup Marker Image, Step 3: define missing data % X Setup Marker Image X
Please select: 5 ; z .
) o Step 1: define object A Step 2: define object B Pixel .
. = . (270,379) selected for missing data. P .
Le; :g SEt.u.p .marker image via this mten‘;(e, or‘ . Location marked at x/y: @ Polygon Location marked at x/y: © Polygon 0 All pixels having the same value as pixel (270,379) T.he marker image was §aved as: .
: to quit: first recode or setup marker image in a different 351/216 o 585/400 OPi will be marked as missing data, g\tGu|qosSource\data\lnput_marker.tlf
way Pixel ix eturning...
Define object A as: o Define object B asf A , = The marker image is now defined.
- Polygon sumounding this location 200 - EPZQOH-;:";:@:”Q:IS location [k _
 Pixel point at this locati - Pixel poi is location Accept “
Yes No ==l 3 oceson Accept or press ‘Cancel'to skip setup of object B E OK ! %

+ Isochrone Map A or Isochrone Map AB

“ European
Commission




*@ GuidosToolbox Workshop 3. Image Analysis — Restoration Planner
Assessment: Network status summary and evaluate restoration efficiency

Image Analysis Help /‘ -
L Objects ; Status Summary: including A B | ¢ b | E | F | &6 | H !
Dattern 1 |FNAME AREA  RAC[%] NR_OBJ LARG_OBJ APS CNOA  ECA COH[%]
s reachable area (ECA) and 2 |fmoo.tif 304837 47.505411 3952 247536 77.134868 1188516 247829.11  81.298902
_ o ] 3 |molise_80.tif 131321 29.568011 266 42565 493.68797 41423 48469.757\ 36.90937
Fragmentation overall Coherence [/0 . 4 |montana.tif 533462 26.025076 32 355485 16670.688 882233 358898.55 \67.277,
Distance i N — e
. v o e & . .
Restoration Planner Setup Tools > Ere=, Change Summary: galn in A B | c D £ . E G H ‘ | T\
J tacor i e Assessment > Status Summary 1 |REST_PIX AVDIST_RP EXP_3 EFFIC ECA_ORIG ECA_NEW DELTA_ECA COH_ORIG COH_NEW[ DELTA_COH ’
f'; TN, Change Summary A ECA and A Coherence. 2 359 8.293 1077 2346145 221292.76 246560.74 25267.982 51644789 57.493603\ 5.3488133/
b ecTrinr~e S
e Add Custom Path
o Il e Find Optimum Path l Custom Path: | want this path. > -
Show Optimum Big 5 . . . . Ve
- o 0 ] - Draw Freehand or Straight Line path (1 pixel width) ;
N he = _¢ Isochrone Map A -~ . . . e
= =t Custom Path It: ¥, &
e | ochone s - Instantly get restoration path statistics Q o Lo
e kS : e BN
| EFFICIENCY: 0.038563585 1 p =0 —_—
. it K B
Optimum Path: / want the optimum path T : : ; = . . : - i Ao s gl N T
T I i T i I I tick FGconn to reset } N -‘"x,.
between two ObjeCtS of my choice. 1 |SIZE_A SIZE_B REST_PIX AVDIST RP EXP_30 EFFIC  ECA_ORIG ECA_NEW DELTA ECA COH_ORIG COH_NEW DELTA_COH = A
. ) 2| 1451 33508 65  1.80456 1950 24.151311 221292.76 268387.81 47095.056 51.644789 62.626224  10.981435 I W
- Interactively select Start & object > [ SO
- Get LCP + cost surface between 2 objects
[ e DR S A B e S H H . H - H
Optimum Big 5: best pairwise path between the 5 largest objects
A | B = D E F G H | J K L
1 |RESTORE SIZE_A SIZE_B REST_PIX AVDIST RP EXP_30 EFFIC  ECA_ORIG ECA_NEW DELTA_ECA COH_ORIG COH_NEW DELTA_COH
2 1<->2 214811 33508 18 2.14992 540 90.476013 221292.76 270149.8 48857.047 51.644789 63.044285 11.3995
3 [1<->3 214811 26366 43 1.24715 1250 34.731307 221292.76 266096.14 44803.386 51.644789 62.094668 10.4499
4 1<>4 214811 14983 8 120711 240 431 221292.76 252764.99 31472.233 51.644789 58.988605  7.34382
5 |1<->5 214811 13850 2 1.41421 221292.76 234353.72 13060.958 51.644789  54.69267 3.04788
6 12<->3 33508 26366 23 4.66506 690 5.80TT099 221292.76 225295.7 4002.9452 51.644783 52.576165 6
7 [2<>a 33508 14983 61 179058 1830 35.133502 221292.76 285587.07 64294.309 51644789 66.640159 (( 14.9954)
8 |2<->5 33508 13850 56 1.85377 1680 27.135228 221292.76 266879.94 45587.183 51.644789 62.275681
9 [3<>4 26366 14983 a 1239 1230 2.6203955 221292.76 224515.84 3223.0865 51644789 52.391973  0.747183
10 |3<->5 26366 13850 40 1.23462 1200 2.5434958 221292.76 224344.95 3052.195 51.644789 52.352216 0.707427
11|4<->5 14983 13850 5 1.08284 150 9.9899756 221292.76 222791.25 1498.4963 51.644789 51.993898 0.349109
. i European
low S S high Restoration planner product sheet “ it |

"N~ Least Cost Path


https://ies-ows.jrc.ec.europa.eu/gtb/GTB/psheets/GTB-RestorationPlanner.pdf

*g GuidosToolbox Workshop

3. Image Analysis — Restoration Planner

Assessment: Network status summary and evaluate restoration efficiency

Image Analysis Help

Objects
Pattern
Network(MSPA) >
Fragmentation
Distance >

Restoration Planner >
J Factor: T4x v
S

R SETTINGS

dth || Transition || Intext
] [On/Off] || [On/Off]

] by ‘J

. o
Status Summary
Change Summary

Add Custom Path
Find Optimum Path
Show Optimum Big 5

Resistance Map +

Marker Map —

Isochrone map: show the travel time (TT) map.

- Isochrone Map A: TT map from object A

- Isochrone Map AB: TT map (A) + TT map(B) =
cost surface + optimum path (A<~B)

TT Map: Evaluate local resistance fields —
guidance in restoration/conservation planning.

Isochrone Map A Isochrone Map AB

low I I high

Least Cost Path

B unreachable

European
Commission
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*3 GuidosToolbox Workshop

Help: GTB documentation, GTB and other related online resources, bug report template

Help Help
. GTB Documentation >
GTE Documentation » GTE Manual i
GTB Online >
GTE Online > M5PA Guide Related Resources > GIS Introduction
Related Resources > G5C Guide Bug Report GDAL
Bug Report Changelog About GTB . CCRS Tutorial
OpenForis
About GTB EULA i
Help EUFO
GTB Documentation - WarF. TreeAtlas
IMPACT Toolb
GTB Online > GTB News . oo
oneror
Related Rescurces » GTE Homepage
Bug Report Check for Updates
About GTB GTB Product Sheets
GWS (GTB Workshop)
GWB (GTB WOrkbEHCh) FOREST TREE [C] Conefor 2.6 - NewProject1.txt - X

SPEC’ES A Project Execution Results Help

IMPACT...

[C:\BuidosT oolbox\data\batch\Canefor\nodes_coneforl_8_edgetst | (= |

The GTB Product Sheets:

‘ Image Analysis |

I~ There are nodes to add -— m -
C ion file: . - . "
C:\GuidosT oolbor'databatchiConefortdistance_coneforl_6_edge.tx _WJ Prostatie I Tootsa for Wrage Processing and Lard Gover Magphg

 Ful & Partial Connection type: | Distances

Connectivity indices:

' —| Objects ‘ |Accounting | | Parcellation l Binay i
[~ NL [~ NC I H rF I~ PC more
(A4 LEDe - “h [~ BC [P vc I~ AwWF
L] = - Distance threshold: Distance
—| Pattern | | Morphology H Landscape Mosaic | ) ] ||| conesponastopobabiny [ ‘
- European I EU observatory on deforestation and forest degradation a [ it
. Mode: Link importances:
Fragmentatlon | I FAD/ FOS I [~ Only overallindex [V Show deltas r LinkpRer:nvaI
™ Oriy added node: I Show vars I” Link Improvement

The Observatory is aimed to facilitate access to scientific information...

o I Link Change

Precision——————— P
@ High " Standard | g [

—— = |

Connestion file: C:\GuidosT calborhdatatbatch\Coneforidistance_coneforl_8_edge.tt A
Processed indices:

Indices processing started at: 2:33:32 PM 7/31/2016

Processing time for indices:

IIC: 0 seconds
GLOBAL FOREST . PRODUCTION AND  EU TOOLS FOR o mocsriime 8 seconds m European |
28 MONITORING TRADE OF FOREST o Commission
COMMODITIES MONITORING Tl Pa > Resune| (W0 Cancel S Vemat s
Execution ended 100% completed

—| Distance | | Euclidean

—| Restoration Planner |



https://forest.jrc.ec.europa.eu/en/activities/lpa/gtb/
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