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Enelepyacio Aopvgopikng Ewovag
Ta&wvéopnon Aopvgopikig Ewkovag (Image Classification)

A. Oswpia

Tagivounon eikévag gival n diadikacia eEaywyng TTANpogopiag e ouAdes - KAAOEIG,
OTTWG KATNYOPIEG XPNOEWV YNG, KATNYOPIEG YEWAOYIKWY OXNUATIOHWY K.d.

To ArcPro, diaBétel epyaAeia yia TNV TagIVOUNCN TTOAUQOCHOTIKWY €IKOVWY, dnAadn
TNV KATnyopioTroinon Kai eaywyn KAAOEWV, XPNOIMOTTOIWVTAG ETTIBAETTOPEVES 1 UN
EMPRAETTOPEVEG HEBODOUG.

O1 10101 TAgIVOUNONG €ival dUo:

Pixel based : H T1afivounon PBacifetal oto K&Be pixel EexwpioTd Kal oTa
XOPOKTNPIOTIKA TOU.

Object based : H tagivounon Bacifetal oe ouosid Kal yeITovikd pixels ta oTroia
opadotroiouvtal  0¢  segments (opddeg amd pixels e  KOIVG  QPOCUATIKG
XapakTnpioTikd) katd Tnv diadikacia Tng TPNMaToTIoinONG (Ssegmentation) Tng
€IkOvag. H diadikaoia TunuatoTroinong AAPBAver T dYiv To XpwHa Kal To OXAMO TwV
XOPAKTNPIOTIKWY KATd TNV opadotroinon Twv pixels oe object. Ta avTikeiyeva Trou
ATTOPPEOUV, AVTITTPOCWTTEUOUV KAAUTEPA TA GTOIXEIO TOU TTPAYUATIKOU KOGUOU.

O1  uéBodor  Tagivounong  dIagopoTroioUvVTal WG  TIPOG  TO  KPITHPIA  TTOU
xpnoigotroiouvTal, dnA. €dv éva pixel (£IKOvooToIxeio) 1 segment (TUAUA €IKOVAG)
avhkel o€ KATTola KAAon R ox1. AveapTtrTwg TG MEBOdOoU, apxika utroAoyileTal éva
TTARBOG OTATIOTIKWY TTANPOPOPIWY Yia KEBe TTepIoX A KAGoN. XpnOIYOTTOIWVTAG TA
OTATIOTIKA, Kal Ta Opla EUTTIOTOOUVNG TTou KaBopilel 0 XpoTng, To AOYICHIKG €CAyeEl
TIG QACHATIKEG TIMEG KABE €IKOVOOTOIXEIOU 1) TUAMOTOG €IKOvag Kal To Tagivouei. H
OUYKeKpIpévn diadikaaia ouxva ouuTreEPIAAUBAVEI TOV UTTOAOYICUO Kal TNV EKTiUNON
NG opoIGTNTAG TTOU XPNOIMOTIOIEITAl yia va ouuTTEPIAN®OEi KABe pixel | segment o€
mOavég KAAoelg. Katd tnv diadikaoia Tng Tagivépunong Kal BAceEl Twv KPITNPiwV TToU
KGBe @opd B£T1el 0 XpHoTtng, KAtrola pixels 3 segments eivar aduvartov va
TagivounBoulv G JIa KaTnyopia, OTroTe JEVOUV aTagivounTa.

O1 ammAouoTepeg péBodol Tagivounong, civalr oi pn emiAemopeveg (ISO-Cluster).
Autéc o1 péBodol dev  aTTaITOUV  TTPONYOUUEVR yvwon TnG TIEPIOXAS TTou
QTTOTUTTWVETAI OTNV £IKOVA. XPNOIPOTIOIOUV TTANPOQYOpPIEG atTd TNV idla TNV €IKOVA yid
va KaBopioouv QaouaTikéG opades - KAAoelG. [evikd Ba TagivounBouv 6Aa Ta pixels
NG €IKOVAG, €KTOG aTTO KATTola pixels TTou Qev gival duvatov va TaAIPIGEOUV —
gloayxBouv o€ KAGon, dnAadn Ba peivouv araivounTa.

O1 emBAemoépeveg péBodol Tagivounong amaitolv TNV €I0aywyrn TTANPOPOPIWVY VIO
TIG TTPOKABOPIoUEVES KAATEIG, TTPIV aTTd TNV Tagivounaon. O1 TrepioxEg dslyuatoAnwiag
- ekTraideuong (training samples) xpnoiygoTroloUvTal yia va €loaxBouv auTég ol
mAnpogopieg. O1 péBodol emPBAeTOMEVNG TALIVOUNONG CUMPTTEPIAQUBAVOUY  TIG:
Maximum Likelihood, Random Trees, Support Vector Machine.

AkoAouBouv diaypduuata pong Twv Tagivounocwy, oto ArcGIS Pro. H mrepiocdétepo
atrAf Tagivounon eival n pun emBAETTOMEVN.
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1. Image Segmentation
2. Training Samples Management
3. Train the Classifier
4. Classify the Image
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Accuracy Assessment

5 main steps comprising Supervised Image Classification

Training Samples




B. Aoknon
. Segment the Imagery
1. ®opTtwaoTe kal atrooupTiéaTe Tov PdkeAAo Surface_Imperviousness.

O @dkeAAog TTepiExel uTTOQaKEAAOUG, Eva ArcGIS Pro project file (.aprx), kai éva
ArcGIS Toolbox (.tbx).

2. Avoitre 10 project file.

To project TrepiExel Evav XapTn YeITovik@ otnv Treploxr) Louisville, Kentucky. O xdptng
mepIAapBaver pia 6-inch akpifeiag, 4-band aerial photograph Tng mepIoxng kai éva
TTOAUYWVIKO feature class Tmou eutepiExel land parcels (Tepdyn yng)

6. 210 Catalog pane, avoi¢te 1o Folders ka1 avoi¢te To Surface_Imperviousness
folder.

7. Avoite T0 Louisville_Imagery folder, To Training_Samples folder, kai To
Neighborhood_Data geodatabase.
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Extract spectral bands

1. Z10 Contents pane, click the Louisville_Neighborhood layer to select it.

2. 270 ribbon, kKAIK Imagery. 10 Analysis group, KAIk Raster Functions.

3. 210 Raster Functions pane, kKAIk Data Management / Extract Bands function.



Raster Functions ? + 0O X
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To Extract Bands function avoiyel. AnuioupyeioTe Tov cuvduaoud Twv bands :
Near Infrared (Band 4 - emphasizes vegetation), Red (Band 1 - emphasizes
human-made objects and vegetation) and Blue (Band 3 - emphasizes water
bodies).

4. Ta Raster, emA£gTe Louisville_Neighborhood image.
Method is set to Band IDs.

The Method parameter determines the type of keyword used to refer to bands when
you enter the band combination. You can choose Band IDs, Band Names, or Band
Wavelengths. For this data, Band IDs (a single number for each band) are the
simplest way to refer to each band.

5. MNa Combination, dwoTe 4 1 3 (UE KEVA).

Missing Band Action is set to Best Match.

6. KAk Create new layer.



Raster Functions

®

General Parameters

Raster

Extract Bands Properties

? ~ O X

‘ Louisville_Neighborhood.tif

Method

[Band 1Ds

Band

B

Combination

la13

Missing Band Action

‘Best Match

‘ Create new layer '|| Cancel |

7. The new layer, called Extract_Bands_Louisville_Neighborhood, is added to

the map. It displays only the extracted bands. The yellow Parcels layer covers the

imagery and can make some features difficult to see. You won't need the Parcels
layer until later in the project, so you'll turn it off for now.
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8. 210 Contents pane, uncheck the Parcels layer box to turn it off.
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To Extract Bands layer divel Tnv €ikova (4 1 3). Vegetation (red), roads (gray),

roofs (gray or blue).

** By emphasizing the difference between natural and human-made surfaces,

you'll be able to more easily classify them later.



Configure the Classification Wizard

Avoitre 1o Classification Wizard kai dwoTe default parameters.
(The Classification Wizard walks you through the steps for image segmentation and
classification).

1. Z1o Contents pane, emiAeypévo 10 Extract Bands_Louisville_Neighborhoods
layer

2. 210 Imagery tab, oto Image Classification group, KAk Classification Wizard
button.

To Image Classification Wizard pane avoiyel. H Trpwtn oeAida Tou wizard TTepIéxel
OPKETEG napapsTpoug WG TIPOG TOV TUTIO TNG TAgIVOUNONG.
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3. 210 Classification Method dwoTe Supervised kail Classification Type oT0
Object based.

****The object based classification type uses a process called segmentation to group
neighboring pixels based on the similarity of their spectral characteristics. Next, you'll
choose the classification schema. The classification schema is a file that specifies
the classes that will be used in the classification. A schema is saved in an Esri
classification schema (.ecs) file, which uses JSON syntax. For this workflow, you'l
modify the default schema, NLCD2011. This schema is based on land cover types
used by the United States Geological Survey.

4, MNa Classification Schema, emAé€Te Use default schema.

5. Output Location oto Neighborhood_Data.gdb.

*eekkk You won't enter anything for Segmented Image, because you'll create a new
segmented image in the next step. Likewise, you'll create new training samples using
the wizard, so you'll leave the Training Samples parameter blank.

The last parameter is Reference Dataset. A reference dataset contains known
classes and tests the accuracy of a classification. You haven't classified this data



before, so you don't have a reference dataset for it. You'll test your classification's
accuracy later in the workflow.
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Raster Functions

6. KAIK Next.

Segment the image

*xkkkx Next, you'll group adjacent pixels with similar spectral characteristics into
segments. Doing so will generalize the image and make it easier to classify. Instead
of classifying thousands of pixels with unique spectral signatures, you'll classify a
much smaller number of segments. The optimal number of segments, and the range
pixels grouped into a segment, changes depending on the image size and the
intended use of the image.

Tpeig TTapdueTPOI EAEYXOUV TNV TUNUATOTTOINGN.

1. Spectral detail, dwoTe 8.

*** Spectral detail (amé 1 £éwg 20) : YwnAn TiuA evvoei 0TI Ta pixels TpETTel va gival
TEPICTOTEPO OPOIA PATUATIKA WOTE VO OJAdOTTOINBOUV OTTOTE dnUIOUPYEI TTOANG
segments. To avTiBeTo 0€ XAPNARA TIWA.

2. Spatial detail, dwoTe 2.

*rxAPopd TNV eyyuTnTa (proximity) yetafu Twyv pixels (améd 1 £éwg 20). YwnAn TiuR
€VVoEi 0TI Ta pixels Tou Ba opadoTtroinBouv gival dpola (XwpIkd) HETAEU TOUG,
onuioupyouvTal TTOANG segments. XapnAn Tiun dnuioupyei Aiydtepa segments.

Aev gival OAa Ta oTOIXEIO TNG EIKOVAG GOoIa (BPOUOI, OTTITIA ), SWOTE XAKNAA TIUA.

3. Minimum segment size in pixels, dwoTe 20.

*exeek Unlike the other parameters, this parameter is not on a scale of 1 to 20.
Segments with fewer pixels than the value specified in this parameter will be merged



into a neighboring segment. You don't want segments that are too small, but you also
don't want to merge pervious and impervious segments into one segment. The
default value will be acceptable in this case.

4. Show Segment Boundaries Only : un emiAgypévn

5. Click Next.
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6. Zoom 0TO KEVTPO TNG EIKOVOG

**** The segmentation runs again. With a smaller map extent, the segmentation more
accurately reflects the parameters you used, with fewer segments and smoother

outputs.

7. 210 Quick Access Toolbar, KAk Save kai armoBnkeUeTal To project.

Il. Classify the imagery

Create training samples

Ta Training samples civali mToAUywva (polygons) pe d1a@opeTikd TUTIO, OTNV
OUYKEKPIPEVN TTEPITITWON, XPHOoewv yng. Ta segments pe 1O idId QOCHOTIKG
XOpakTNPEIoTIKG Ba opadoTroinBouv Kal Ba avatrapacTAoouV 10 TUTTO XPrioewg ynG.

1. Ztnv Training Samples Manager page tou wizard, &l KAk o€ kaBepld ano default classes
kot KAtk Remove Class. MNa kdBe khaon KAk Yes oto Remove Class window.
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3. 2to Add New Class window, cto Name, dwote Impervious (AStanéparto). MNa Value, dwote 20,
kot yia Color, erulé€te Gray 30%. KAk OK.



BE@goc-0 Surface Impenviousniess - Map - ArcGIS Pr Raster Layer SR W 11 =
Image Classification Wizard R
Map  Insert  Analysis  View  Edit | Imagery | Share  Appearance  Dawa G B o
- 54 - ©
@ &t E @ Pﬂ e - I - r\g \@ % m' 3_1 H_EQ © Add New Class
b 2 X X e = v aladd L) 4 . [o)
New. | Gooreference: | Rastér. ‘Function’| Clasiification Classification font Distance A Resuts | Process Indices Pixel  Image Video Name
3 Workspace = Functions + Editor Wi ! s - Editor Information  Search e
mpervious
Ortho Mapping _ Alignment % Analys image Classfication Mensuration 5 Tools Motion Imagery =11
[Elnep Value
*
oy : a
£ Color
FEINo color o
ACGIS Colors
‘ =
‘ .
a
' = |
Color Properties. |
¥ i s = 2
13829 Ry <R 854412196'W 382382230°N v <
-
Parcels X ® i
Field: I Ada M1 Calculate | Selection: T Setect 8y Attributes @ Zoom To 525 Switch = Crear 5 Detete S Copy e a4
4 OBJECTID | Shape  Parcel 1D Block Lot Sublot Area(Feet)  Shape length Shape Area oK Cancel NG
1 Polygon 348900850000 3489 (0085 0000 | 5551492055 311231897 5551492955
Contents _ image Classification Wizard
Polygon 348900860000 3489 0086 0000 5549912133 310995903 5549912133 1251 my
3 Poiygon 348900870000 3489 0087 0000 6681596615 344674225 6681506615 12/42021
z mbmozincansceaonnInces Inece lnean | rcareansel sesmacas nerareanes v
BEl= « > tot21seiec Finers Tt - —i vk - 2| W

4. Ae€i kA\ik NLCD2011 kat Add New Class. Awote class pe Name Pervious (Mepato) , Value 40
kot Color Quetzal Green.

6. As&i KAk Impervious parent class kal emloyry Add New Class (ywa subclass) . NpocBéote
Class e Name Gray Roofs, Value 21 kot Color Gray 50%.

Ev ouvexela, Ba Onuloupyroste éva training sample (Sewypatolewpia) otov  xdaptn
XPNOLLOTIOLWVTAG QUTHV TNV KAAON.

7. KAk Gray Roofs class to select it. Then, click the Polygon button.

BE@@o-c-0 s Surface Impeviousness - Map - AICGIS P Raster Layer PO —:
Image Classification Wizard ?-0x
Map  Inset  Analysis  View  Edit Imagery | Share  Appearance  Data & st E
o= & E li | . T - F\ \? % E 5‘: [ 900000
- = e B ;é wtn =n = e Y . P Q¢ Training Samples Manager
New  Georeference  Raster Function  Classfication Classification font Distance At Results | Process Indices Pixel  Image Video ©  Setecta tool 10 stan sketching x
¥ Workspace = Functions = Editor i Toals = = v Editor Information Search
Ortho Mapping  Alignment 1 Analyz image Classfication Mensuration 5 Tools Mot mazey | B 11 O O B~ @B |+ x
[Flmap %
7]

c B @D Oo®bzzova

@ B 9

—:4 e < >
13829 Bl R 85,4413641°W 382380025°N v ¢
J -
# [ parcels X 2z
Field: B Ada M1 Calculate | Selection: T Sesect 8y Attributes €@ Zoom To 525 Switch = Crear 53 Detete = Copy @ q
5| 4 OBIECTID | Shape Parcel ID Block Lot Sublot Area(Feet)  Shape.length Shape Area Next » NG
1 Polygon 348900850000 3480 (0085 (0000 | 5551492955 311231897 5551492055 =S
Contents  Image Classification Wizard
2 Poiygon 346900860000 3489 0086 000 5549912133 310995503 5549912133 z 1255
3 Poiygon 348900870000 3489 0087 0000 6681596615 344674225 6681506615 12/42021
7 e L T ST Tt T v
El= « » 1ot1215eectea Fiees Wt - — v -2 | W




8. Zoom oe kaBe Oladopetikn Teploxn Kot Snuioupyeiote training samples, Ta omoia
npootiBevtal oto wizard.

9. Zto wizard, KA TNV TPWTN YpOouun (row) kat emé€te tnv. Shift kat click tnv teAevtaia
vpopur Kot emhé€te OAeg TIC ypappeS (OAa ta training samples). Mavw and tnv Aloto Twv
training samples, kAwk Collapse button.

Ta training samples Ba opadomnoinBouv o pia class.
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****You can continue to add more training samples for gray roofs and merge them into the Gray
Roofs class. Ultimately, the Gray Roofs class should have training samples on roofs throughout
the entire image (not every roof needs a training sample, but more coverage is more likely to
yield a satisfactory classification).

12. Anpoupyeiote SUo impervious subclasses Baoel tou table:

'Subclass | Value| Color

Roads 122 Cardovan Brown|

Driveways 23 |Nubuck Tan

4 NLCD2011
4 W Impervious
M Gray Roofs
M Roads
M Driveways

W Pervious

13. Anpoupyeiote t€ooeplg pervious subclasses Baoet Tou table:



Subclass |Value| Color

Bare Earth| 41 Medium Yellow

Grass 42 Medium Apple

Water 43 Cretan Blue

Shadows | 44 Sahara Sand

4 [ Pervious
Bare Earth
I Grass
W Water
Shadows

*** 0L avwTépw emTad classes adopolV TOUG TUTIOUG XPIICEWV YNG YL TNV CUYKEKPLUEVN ELKOVAL.

14. Anpoupyeiote training samples otnv elkova mou Ba avtloToLyoUV oTa cUYKeKpLUEva land-
use types. Zoom Kat pan Omou xpeLaletal

 Cless # Samples Pixels [3)
M Gray Roofs 4 804
W Rozds 4 478
M Driveways 4 140

Bare Earth 3 = |
M Grass 4 37.09
W water 3 3822
Shadows 3 o077

16. Otav dnpoupyeiote ta katdAAnAa training samples, KAtk Save button.

*** Your customized classification schema is saved in case you want to use it again.



17. Click Next.

Classify the image

1. Classifier oto Support Vector Machine.

2. For Maximum Number of Samples per Class, type 0.

***% You can specify the maximum number of samples to use for defining each class.
You want to use all your training samples, so you'll change the maximum number of
samples per class to 0. Changing the maximum to O is a trick to ensure all training
samples are used.

AopnorTe Tig default parameters ota uttéAoITTa

Lastly, you have the option to choose statistical attributes to include in the attribute
table of any raster dataset created using the classifier. While these statistics can be
interesting, you won't need any of them for your purposes, so you'll leave the default
parameters unchanged. Next, you'll train the classifier and display a preview.

3. Click Run.

H diadikaoia traipvel Aiyn wpa. Aivetal apyika n Tunuartotroinon (on the fly) kai TEAog
diveral éva preview Tng Tagivounong (classification)

** Edv Oegv gival IKavotroIinTiIKGé To amoTéAeopa KAIK Previous button kai
ETTIOTPOPI OTNV TTPONYyoUUEVN KOTACTAON WOTE VA TTPO0TEBOUV training samples

4. Edv 10 atmmoTéAeopua gival IKavoTToiNTIKO KAIK Next.

5. H emopevn oeghida cival n  Classify page. Pun the actual classification kai save
oTn geodatabase.

MNa Output Classified Dataset, dwaoTte Classified_Louisville.tif.

6. Leave the remaining parameters unchanged and click Run.
H teAikn) Tagivounuévn eikéva epgavicetal otov XapTn.

7. Click Next.



2mv Merge Classes page civar duvatdév va evwoete (merge) subclasses oTig
KAdoeig yovéwv (parent classes).

8. For each class, in the New Class column, choose either Pervious or Impervious.

Oid Class New Class

M Gray Roofs mpervious
M Roads mpervious
M Driveways mpervious
Bare Earth
W water
9. Click Next.

Reclassify errors

21nv Reclassifier page. mepiAauBdavovTal tools yia eTava-tagivounon (reclassifying)
O@aAudTWY OTNV €IKOVA (raster).

Calculate impervious surface area

E@ooov emBeBaiwbei oTaTIOTIKA N AKPiBEIO TOU QTTOTEAEOUATOG, TO £TTOUEVO OTADIO
gival To calculate kai symbolize
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