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Gokturk
e Pankes <|nle§t|rme

* Pankeskinlestirme Yontemleri ve Gorsel Sonuclar
* Unsharpening

* Unsharpening Yontemi ve Gorsel Sonuclar

e Ticari Yontemler

* Metrikler
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e TUBITAK Uzay Teknolojileri Arastirma Enstitisi (UZAY) ve TUSAS is
ortakligr ile 2012 yilinda firlatildi.

* Yuksek yerlilik orani

e Ulkemizde 6zgin olarak gelistirilen ilk yiksek cozanurltkli yer gozlem
uydusu

e Turkiye'nin kuzey sahillerinden giliney sahillerine kadar uzanan yaklasik

600 km’lik bir seridin goéruntisinu tek geciste indirebilecek kadar
yuksek hizli bir veri haberlesmesine sahiptir.




GOktirk-2 Teknik Ozellikleri ” @

TOBITAK

Yorlinge Yuksekligi 700 km
Diinya Cevresindeki Tur Suresi 98 dakika
Glinluk yer istasyonu Temas Siiresi 40 dakika (glindluz+gece)

Siyah - Beyaz Cozuinurliik 2,5m

Renkli Coziinlirlik 5m



G6ktijrk-_ Pankeskinlestirme ” @

TOBITAK

* Uydu kameralari
— Multispektral goruntl ve
— Pan goruntu
olmak Uzere 2 tur gorintd almaktadir.

e Pan gbruntu grayscale ve yuksek cozunarlakladar.

e Gokturk-2 icin Multispektral gorintl 4 banttan
olusur.

—  Kirmizi
— Yesil
— Mavi
— NIR

 Multispektral gorintd renklidir ve Pan’a gore
daha dustk cozunarlakladir.



Pankeskinlestirme-Ankara

Pan

Pankeskinlestirme

Pankeskinlestirilmis Goriinti
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MS goriintii



San Francisco Pan ve Multispektral Gorunti ” @
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Pankesklnle§t|rme Yontemleri ”
TOBITAK

e 8 farkli pankeskinlestirme yontemi
e 7 farkli Goktlrk-2 gorintlsu

— Ankara

— |stanbul

— Barcelona

— Dubai

— New York

— San Francisco
— Paris

e 8 farkli sayisal basari dlcutu
kullaniimistir.
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ZAN Ankara —TOBB ETU - Google Earth " @
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Ankara -Wavelet -TOBB ETU ” @
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Ankara-PCA-TOBB ETU ” @
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Ankara-HCS-TOBBETU ” @
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Ankara - HPF-TOBB ETU ” @
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Ankara — Gram Schmitt —-TOBB ETU ” @
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Ankara — Brovey —-TOBB ETU ” @
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Ankara-IHS-TOBB ETU ” @
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* Ylksek Geciren Stzgec (High Pass Filter: HPF)

e Temel Bilesen Analizi (Principle Component
Analysis: PCA)

* Brovey
 Gramm-Schmitt
* Dalgacik(Wavelet)

* Yogunluk Renk Doyumu (Intensity Hue Saturation:
IHS)

* Hiperkure Renk Uzayi(Hyperspherical Color Space:
HCS)

* Optimized HPF



YiUksek Geciren SUzgec (High Pass Filter: HPF) ” @

TOBITAK

HPF ydnteminde,

* Filtreler Pan ve cok bantlh goruntulerin oranina
gore secilerek uygulanir (Filtre boyu=2*kat+1):
— 5x5 (2 kat),
— 7x7 (3 kat)
— 9x9 (4 kat) boyutlarinda.
Bu filtre goéruntlye uygulanarak yUksek geciren deger

elde edilir ve bu ara goruntl tum bantlara uygulanarak
cozunuarlak arttirilmis olur.
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.. . Yusel.< Yiisek Gegen MS+YG=
Yiiksek Gegiren Gegmis A . .
. ' e pu Katsayisi lle Pankeskinlestirilmis
AL Goruntd YG' nin Carpimi Goriintii
(¥G) P
L.
-1 -1 -1 -1 -1
-1 -1 -1 -1 -1
-1 -1 24 -1 -1
-1 -1 -1 -1 -1
-1 -1 -1 -1 -1
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New York City MS Goruntu ve HPF Metodu ile
Pankeskinlestirilmis Goruntu
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Temel Bilesen Analizi (Principal Compononet Analysis: ” @

PCA)

TOBITAK

e PCA donusumd, ilintili cok-tayfh (multi-spektral)
bantlari temel bilesenlere dondsturdr.

* |k temel bilesen yerine Pan gorintu gecirilir.

e PCA donusumu vapiip  pankeskinlestirilmis
gdruntu elde edilir.

e Pankeskinlestirilmis gorunti Pan gorlntliye ait
fazla bilgi tasidigindan uzamsal olarak iyi sonuc
verir buna karsilik renk bilgisini koruyamaz.
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MS / Pan
Gorinta ‘

PCA i

—» 1.Temel Bilesen

2.Temel Bilegen 3.Temel Bilesen 4.Temel Bilesen

;

//,
Pan 2.Temel Bilesen 3.Temel Bilesen 4. Temel Bilesen I—Ters PCA—7’

Pankeskinlestirilmis
Goriintii
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New York City MS Goruntu ve PCA Metodu ile
Pankeskinlestirilmis Goruntu

TOBITAK

-'5.9" 44 g ¥
o;ef! A .

sy T

= A



Brovey Yontemi ”
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* Bu yontemde her spektral bant Pan goéruntu ile
carpilir ve carpim sonuclari spektral bantlarin

toplamina boélindr.
e Keskinligi on plana cikartan bir ydntemdir.

25



Brovey Yontemi

CARPIM |+

MS goérintinin
tlim bantlarin
toplamina
b limi

Pankeskinlestirilmis
goéruntl 1.Bant

CARPIM

MS gorintinin
tlm bantlarin
toplamina
b6 limu

4

!/ Pankeskinlestirilmis

goriinti 2.Bant

7

MS gorintinin
tlim bantlarin
toplamina
b limu

Pankeskinlestirilmis
goriinti 3.Bant

TOBITAK

CARPIM

MS gorintinin
tlim bantlarin
toplamina
bo limu

Pankeskinlestirilmis
goruntu 4.Bant
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New York City MS Goruntu ve Brovey Metodu ile
Pankeskinlestirilmis Goruntu
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Gramm-Schmitt Yontemi ”
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* Bu yontemde diger yontemlerden farkli olarak
coklu-tayfli gorintl Ust 6rnekleme edilmez.

e |lk olarak MS goruntanin agirhkl ortalamas
alinarak bir adet duastk coziunurltkli Pan elde
edilir.

e Sonrasinda bu Pan goruntl ilk bant olarak alinir ve
Gramm-Schmitt Dikgen algoritmasi ile tim bantlar
dik hale getirilir.
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Gramm-Schmitt Yontemi
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Gramm-Schmitt

Referans noktasi ortozonalizasvon
elde edilir g ) ¥
algoritmasi

-

/ Kirmizi bandi

\ 4
Gramm-Schmitt

/ referansa :
F; ortogonalizasyon
/ ortogonal hale .
F . algoritmasi
| getirecek agl A
s y v Pankeskinlestiril mis
/ Yesil band ) Gériinti
F/ 2 Gramm-Schmitt
i referansa .
7 ortogonalizasyon
Y. ortogonal hale .
/ . algoritmasi
Y, getirecek agi
J
.
band -
Mavi bandi .
Gramm-Schmitt
referansa

ortogonalizasyon
algoritmasi

ortogonal hale
getirecek agl

NIR bandini
referansa

Tum bantlar igin Ust

ortogonal hale ornekleme 29
getirecek agl




New York City MS Go6rinty Ve Gramm-Schmitt Metodu ile
Pankeskinlestirilmis Goruntu
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Dalgaak (Wavelet) Yontemi ” @
TOBITAK

MS gorintiye ve Pan bandina ayri ayri Ayrik
Dalgauk DOnUsumUu(DWT) uygulanir.

* DWT islemi sonrasi Pan goruntlye ait dusuk
frekansli kisim cikartilir.

 MS goruntuye ait dusuk frekansli kisim eklenir.

e Ters dalgacik dénusimU ile pankeskinlestirilmis
gdruntu elde edilir.

e Uzamsal olarak cok iyi sonuc¢ vermesz.
e Renk bilgisini en iyi koruyan yontemlerden biridir.



Dalgacik (Wavelet) Yontemi ”
TOBITAK

MS Goriintii

Pankeskinlestirilmis
Gorinti

Fiizyon iglemi yapilir

Pan Goriinti
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New York City MS Goruntu ve Wavelet Metodu ile
Pankeskinlestirilmis Goruntu
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Yogunluk Renk Doyumu (Intensity Hue Saturation: IHS) ” @
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* |lk olarak cok-tayfli bantlar IHS renk uzayina
donudstaralar.

e Dusuk cozuanurlukll yogunluk bandi yuksek
cozunurluklt Pan bandi ile yer degistirir.

* Elde edilen gorintl tekrar RGB renk uzayina
donusturualdr.

* Sonucta elde edilen géruntU kenar bilgisini iyi bir
sekilde tutar.

* Ancak gdruntude spektral bozulmalar olusur.
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Yogunluk Renk Doyumu (Intensity Hue Saturation: IHS) ” @

TOBITAK
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New York City MS Goruntu ve IHS Metodu ile
Pankeskinlestirilmis Goruntu
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Hiperkure Renk Uzayi ( Hyperspherical Color Space: HCS) ” @
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e Cok-tayfli bantlar pankromatik bandin  bir
hiperkUre Uzerine iz dustmleri olarak hesaplanir.

* Cok-tayfli bantlardan hesaplanan deger vyerine
pankromatik bant konularak ters izdisim
uygulanir.
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v
HCS Pan ile MS HCS alanindaki
e e alanindaki goriintiiniin goriintiye
MS Goriintd MS intensity pankeskinlestirme

eslesmesi yapilir.

goriinti yapilir.

h 4

Pankeskinlesmigs
Goriinti

Ters doniisiim
yapilir.
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New York City MS Goruntu ve HCS Metodu ile
Pankeskinlestirilmis Goruntu
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Optlmlzed HPF Yontemi ”
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e 5x5, 7x7 veya 9x9 boyutlarinda filtreler pan ve cok
bantli  gorlntilerin  oranina gbdre secilerek
uygulanir.

 Bu filtre goruntlye uygulanarak yuksek geciren
deger elde edilir.

e Tekrar filtre uygulanarak gorintl daha da keskin
hale getirilir.

e TUm bantlara uygulanarak cozundrlik HPF vye
oranla daha da arttirilmis olur.
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Optimized HPF Yontemi ‘ @
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Yilksek Yiiksek gecen
Pan Yiiksek Gegiren Geemi katsayisi ile YG Yiiksek Gegiren
Goriintii Filtre gmis goriintiiniin Filtre

/  Gori ntii(YG) -

A 4

Filtreden ge¢mis
goriintii ile modulator
katsayisinin garpimi

Pankeskinlesmis
Goriintii

MS goriintii
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New York City MS Goruntu ve Optimized HPF Metodu ile
Pankeskinlestirilmis Goruntu
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New York City — Google Earth
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New York City - Pan ” @
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New York City - RGB ” @
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Brovey ” @
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Wavelet ” @
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Sayisal Bagari OlgUtleri (Metrikler) ” @
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GOktirk-2 gorintilerini pankeskinlestirmede performansi analiz etmek
acgisindan metriklerden yararlaniimistir.

RMSE [0-~]
SAM [0-~]

Qave [0-1]

RASE [0-~]

ERGAS [0-~]
Spatial [0-1]
CC [0-1]

SID [0-~]
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RMSE (Root Mean Square Error) ” @

 Multispektral ve pankeskinlestirilmis gorintl
arasindaki hata oranini gostermektedir.

e Pankeskinlestirilmis goruntideki spektral ve
uzamsal kaliteyi inceler.

e RMSE degerleri sifira ne kadar yakinsa aradaki
hata o kadar az olur.

RMSE = \/szi(xi(x) — Y;(x))?

nxmxd

e X' coklu-tayf resmi, 'Y pankeskinlestirilmis
goruntu, X’ piksel ve ‘i’ bant numarasidir. ‘n” satir,
‘m’ situn, d bant sayisidir.

55



SAM (Spectral Angle Mapper) ”
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* MS ve pankeskinlestirilmis gérintindn her pikseli
arasindaki spektral aciya bakar.

* Bu aci degerlerinin ortalamasi sifira yakin olmasi
idealdir.

= 1xlyl
\/Zl 1xl Z{\Ilyl

‘N’ bant sayisi ve X’ ve ‘y’ sirasiyla coklu-tayf
resmindeki ve pan keskinlestirilmis goruntudeki
piksel yerlerindeki spektral vektorlerdir.

 SAM degeri butin a degerlerinin her piksel icin
ortalamasidir.

cosa =
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* Bu metrik spektral bozulmayi 3 faktore gore inceler:
— Korelasyon kaybi
— Parlaklik bozulmasi
— Kontrast bozulmasi

* Bu metrik sonucunun bire yakin olmasi idealdir.

0 = 40,y Xy
(0% + 07)[(X)2+(7)?]
_ 1 =
X = yai=1Xi y=ﬁ21iv=1yl' :
1 — 1
0f = —NiLi(x—%) , of == XL (yi—y)°

1 _atl ¥,
Oxy =Ezliv=1(xi = 9 3 2 7N S

e x={xili=1,2,---,N}vey={yili=1,2, -, N}sirasiyla coklu-
tayf resmin ve pankeskinlestirilmis gérintinun vektorleridir.
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Relative Average Spectral Error (RASE) ” @
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e RMSE degerlerinin her bir spektral bant icin
ortalama degerlerini olcer.

 RASE degeri sifira ne kadar yakin olursa bantlarin
kalitesi o kadar yuksek olur.

100 |1 — ,
RASE = Nz RMSE?(B,)
=1

M

\

e ‘M’ coklu-tayf resmin degerleri ortalamasi, ‘N’
bant sayisi, ‘B’ bant numarasi, RMSE kok ortalama
kare hatasidir.
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* Pankeskinlestirilmis  gorintudeki  uzamsaldan
spektrale gecis kalitesini olcer.

 ERGAS degeri sifira ne kadar yakin olursa kalite o
kadar yUlksek olur.

N 2
& A p RMSE (n)
ERGAS =100 NZ( e )
V n=1
e ‘N° bant sayis, RMSE kok ortalama kare
hatasi, h/l’ coklu-tayf gorintinin Pan

goruntisine  orani, p(n) n’inci bandin
ortalamasidir.
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Spatlal ”
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e Pan goruntlyle pankeskinlestirilmis gordntinin
her bir bandini yuksek geciren filtreden gecirip
uzamsal benzerligini karsilastirir.

* Bu metrik sonucunun bire yakin olmasi idealdir.
=1 =1, =1
maske=|-1 8 -1
S LAl

— Once pan goruntinin maske ile evrisimi alinir.

— Dana sonra pankeskinlestiriimis gordntinin her
bandinin maske ile evrisimi alindiktan sonra her bant
icin yuksek geciren suzgecten gecen Pan ve
pankeskinlestirilmis gdrintinun korelasyon katsayisi
hesaplanir.
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Correlation Coefficient (CC) ” @
: TOBITAK

* MS ve pankeskinlestirilmis gérintl arasindaki
benzerligi inceler.

* Bu degerin bire yakin olmasi benzerligin
maksimum oldugunu gosterir.
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Spectral Information Divergence (SID) ” @
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* Her bir pikseli rastgele degisken olarak alir.

* Daha sonra spektral degerlerin olasiliksal
davranis farkliligini dlcer.

* Bu degerin sifira yakin olmasi idealdir.



Unsharp Yontemi ”
TOBITAK

Resampling  metotlariyla  gorintiye  detaylar
eklenir,Unsharp yontemi Ise goruntuleri
keskinlestirmek icin kullaniimaktadir.

Unsharp metodu icin gdruntindn
keskinlestirilmesinde

* Sigma

* Weight

* Threshold

parametreleri kullanilmaktadir.
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Istanbul Unsharp - Sigma Kiyaslamasi

(s=1,w=0.3,t=10) ” @
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Istanbul Unsharp - Sigma Kiyaslamasi @
(s=10,w=0.3,t=10) ”
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Istanbul Unsharp — Weight Kiyaslamasi

(w=0.1,5=1,t=10) ” g
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Istanbul Unsharp — Weight Kiyaslamasi @
(w=0.9,5=1,t=10) ”
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istanbul Unsharp — Threshold Kiyaslamasi @
(t=25,5=5,w=0.7) ”
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Istanbul - Unsharp Optimized HPF ” @
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istanbul - Unsharp HPF ” @
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Istanbul - HCS




istanbul - Unsharp HCS




Ankara — Google Earth ” @
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Ankara - GS ” @
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Ankara - GS (Unsharp s=3,w=0.5,t=10) ” @
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Ankara - HPF ” @




Ankara - HPF (Unsharp s=3,w=0.5,t=10) ” @
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Ankara - IHS ” @
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Ankara - IHS (Unsharp s=3,w=0.5,t=10) ” @
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Ankara - PCA ” @
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Ankara - PCA (Unsharp s=3,w=0.5,t=10) ” @
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Ankara - Wavelet ” @
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Ankara - Wavelet (Unsharp s=3,w=0.5,t=10) ” @
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Ankara - Brovey ” @
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Ankara - Unsharp (3, 0.5, 10) — Brovey ” @
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Ankara - Opt_HPF ” @
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Ankara - Opt_HPF (Unsharp s=3,w=o0.5,t=10) ” @
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Ankara - HCS ” @
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Ankara — HCS (Unsharp s=3,w=0.5,t=10) ” @
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San Francisco IHS ” @
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San Francisco IHS - Unsharp(3,0.5,10) ” @
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Dubai - RGB ” @



Dubai - HPF ” @
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Dubai - Optimized HPF ” @
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Dubai - HCS ” @




Dubai - Unsharp HCS ” @
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Barcelona Tum Metodlar

WAVELET




Istanbul - TUm Metodlar
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Ankara Gorintusu icin HPF, Optimized HPF ve HCS @
Goruntuleri ”

TOBITAK

Optimized'HPF *,



Barcelona — Google Earth
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Barcelona - HCS ” @




Barcelona - HCS Unsharp ” @
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Barcelona - Optimized HPF ” @
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Arcmap - IHS ” %







Envi - GS " @




Optimized HPF " @
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Erdas — Optimized HPF ” @
AK
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HCS
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ERDAS - HCS




San Francisco - Tum Ticari Yontemler ” @
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Arcmap_ESRI Arcmap_Simplemean
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Istanbul - Metodlar
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(MATLAB) Yontemler ve Rakamsal Sonuclari (Ortalama) @

TOBITAK

| Jeea ooy | Gs vl | s ome

EET s72¢ 752 70,77 53,87 15,66 49,60 32,26
samjo  [PEA 4,69 0,00 3,06 0,92 2,12 1,57
0,91 0,90 0,95 0,95 1,00 0,96 0,98
m 29,94 2581 24,29 18,49 5,37 17,02 11,07
0,98 0,94 0,97 0,97 0,99 0,99 0,99
sipjo Y 0,02 0,00 0,01 0,00 0,01 0,00
ErGasjo  [ERY 7,36 7,82 5,25 1,51 4,53 3,13
0,98 0,95 0,95 0,96 0,85 0,97 0,97
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(C++) Yontemler ve Rakamsal Sonuclan (Ortalama) ” g

TOBITAK
Opt_HPF HCS | HCS UNSHARP
(MATLAB) =

LI 12879 4808 32,26 33,39 46,87
samjo  [ERY 1,58 1,57 0,19 0,19
el XY 0,98 0,98 0,99 0,98
ST 502 132 11,07 9,15 12,89
oavelr  ICEE 0,98 0,99 1,00 0,99
sipjo Y 0,00 0 0,00 0,00
ErGAs|0  [ERT 3,64 3,13 2,40 3,38
0,91 0,88 0,97 0,70 0,71
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San Francisco Unsharp ve Rakamsal Sonuglari ” @

TOBITAK

m 50,80 54,45 49,60
m 2,17 2,32 2,12
_ 0,96 0,95 0,96
m 17,43 18,69 17,02
_ 0,99 0,99 0,99
m 0,01 0,01 0,01
m 4,64 4,97 4,53
0,98 0,98 0,97
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San Francisco Unsharp Bant Sonuclari (RMSE) ” @

TOBITAK

RMSE Kirmizi| Yesil | Mavi NIR

HPF 87,24 87,24 87,24 87,24
HPF (1,0.3,10) 135,8 135,8 135,8 135,8
HPF (3,0.5,10) 131,1 131,17 131,1 131,1
PCA 68,12 41,14 39,71 1213
PCA (1,0.3,10) 84,88 53,76 51,93 1519
PCA (3,0.5,10) 79,63 48,38 46,79 150,3
Brovey 52,97 46,83 67,24 102,5
Brovey (1,0.3,10) 57,36 55,95 73,14 113,7
Brovey (3,0.5,10) 55,36 49,11 70,78 113,7
GramSchmidt 51,83 32,05 31,4 83,12
GramSchmidt (1,0.3,10) 72,43 47,57 45,88 89,12
GramSchmidt (3,0.5,10) 63,89 39,81 39,14 100,9
Wavelet 10,56 9,22 10,25 26,07
Wavelet (1,0.3,10) 14,57 19,44 16,28 34,41
Wavelet (3,0.5,10) 14,09 15,08 15,74 35,41
IHS 496 49,6 49,6 49,6
IHS (1,0.3,10) 63,75 63,75 63,75 63,75
IHS (3,0.5,10) 60,93 60,93 60,93 60,93
Optimized HPF 29,69 18,97 19,18 50,54
Optimized HPF (1,0.3,10) 31,67 22,1 20,82 47,72
Optimized HPF (3,0.5,10) 30,58 19,64 19,9 52,32
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San Francisco Unsharp Bant Sonuglari (Spatial) ” @

TOBITAK

Spatial Kirmizi| Yesil | Mavi NIR
HPF 098 098 098 0,97
HPF (1,0.3,10) 098 098 098 0,98
HPF (3,0.5,10) 098 098 098 0,98
PCA 096 094 092 0,98
PCA (1,0.3,10) 09 081 092 0,97
PCA (3,0.5,10) 096 093 091 0,98
Brovey 097 098 09 0,89
Brovey (1,0.3,10) 097 09 097 0,66
Brovey (3,0.5,10) 0,97 0,98 0,96 0,85
GramSchmidt 098 097 095 0,9
GramSchmidt (1,0.3,10) 098 091 097 0,95
GramSchmidt (3,0.5,10) 0,99 0,98 0,97 0,97
Wavelet 0,93 0,99 0,96 0,54
Wavelet (1,0.3,10) 0,97 0,84 0,97 0,6
Wavelet (3,0.5,10) 098 097 097 0,58
IHS 098 098 098 0,92
IHS (1,0.3,10) 098 095 098 0,92
IHS (3,0.5,10) 099 099 099 0,93
Optimized HPF 098 097 097 0,97
Optimized HPF (1,0.3,10) 098 091 097 0,9
Optimized HPF (3,0.5,10) 098 097 09 0,96
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Ankara Ticari Yontemler Rakamsal Sonuclar " @

TOBITAK

| Rwseo | spatalli
312,43 078
175,94 0,70
| Arcvaps | 60,63 0,76
35,46 075
: 0,66
16,95 088
195,87 077
35,79 086
50,45 0,94
37,69 0,590
25,87 092
58,46 099
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San Francisco Ticari Yontemler Rakamsal Sonuglar " @

TOBITAK

. Rwseo | spatialln
240,84 079
102,88 074
| acvapns (R 078
37,30 075
: 067
15,25 0,94
85,94 095
58,60 093
16,03 091
62,08 083
39,92 097
50,66 098
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Ankara Ticari Yontemler Rakamsal Sonuclar ” @

TOBITAK

Opt_HPF | Opt_HPF GS

m 34,03 60,63 22,97 25,87 34,46 16,95 47,14 37,69
m 0,73 0,05 0,26 0,48 0,69 0,43 0,17 0,03
- 0,98 0,98 0,99 0,99 0,98 1,00 0,98 0,98
m 6,48 13,22 4,37 4,90 6,56 3,21 10,53 7,14
1,00 0,98 1,00 1,00 1,00 1,00 0,99 1,00
m 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
m 1,77 3,72 1,10 1,22 1,72 0,88 2,60 1,77
0,91 0,95 0,90 0,92 0,91 0,88 0,87 0,90
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San Francisco Ticari Yontemler Rakamsal Sonuclari ” @

TOBITAK

m 49,60 117,27 32,26 39,92 53,87 15,25 26,75 62,08
m 2,12 0,12 1,57 2,07 3,06 0,94 0,13 0,06
0,96 0,98 0,98 0,98 0,95 1,00 0,99 0,95
m 17,02 37,71 11,07 13,48 18,49 5,15 9,55 20,97
0,99 0,78 0,99 0,98 0,97 1,00 1,00 0,97
m 0,01 0,00 0,00 0,00 0,01 0,00 0,00 0,00
m 4,53 14,16 3,13 3,84 5,25 1,44 2,92 5,30
0,97 0,97 0,97 0,97 0,96 0,94 0,56 0,83
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