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CORONA Program

* (1958-)1960-1972

« CORONA Panorama felvetelek
* Felbontas: 12m — 2m

+ ARGON meérdkamera (120m)
+ LANYARD (1963) 2m

GAMBIT, HEXAGON Terrain (1963-1980)
HEGAGON HighRes (1971-84)



CORONA Program

» (1958-)1960-1972 Titkositas feloldasa
« CORONA Panorama felvételek 1995

* Felbontas: 12m — 2m

+ ARGON mér6kamera (120m)

+ LANYARD (1963) 2m

GAMBIT, HEXAGON Terrain (1963-1980) 2002
HEGAGON HighRes (1971-84) 2013



CORONA

« U2 repulesek 1960-ig
* Enyhules, 1963
« SALT egyezmeény (1972)

Al Gore javaslatara Bill Clinton 1995

Antarktisz, Gronland jégtakardja az 1960-as evekben

Himalajai gleccserek, Kozel keleti regeszet, Erdoteruletek
becslése

USGS EROS Data Center: https://earthexplorer.usgs.gov/

Magyarorszag: Interspect Kift,
https://mapire.eu/hu/map/corona-hungary/




Mer6kameras muholdkep ortokorrekcioja —
ARGON (6 kuldetés, 1962-1964)




ARGON ortokorrekcioja

Képtér és targytér
kapcsolatabal:

Kollinearitasi egyenletek:
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Mdholdnal a foldgorbulet: Lokalis koordinatarendszer



CORONA felvéetelek ortokorrekcioja

 Panorama kamera
 Nem érvényes a centralis lekepezes

x=f(X,.Y,.Z,,k,0,0,X,Y,Z
y=g(X,.Y,.Z,, k,0,0,X,Y,7Z




CORONA felvéetelek ortokorrekcioja

 Panorama kamera
 Nem érvényes a centralis lekepezes




CORONA felvéetelek ortokorrekcioja

KH-1 (C) KH-2 (C) KH-3 (C™) KH-4 (M) KH-4A (J-1) | KH-4B (J-3)

Period of operation 18/8/1960 26/10/60-23/10/61 | 30/8/61-13/1/62 | 27/2/62-24/3/64 | 24/8/63-22/9/69 | 15/9/67-25/5/72
Amount of frames 1432 7246 9918 101743 517688 188526
Mission life (days) 1 2-3 1-4 6-7 4-15 19
Altitude (km)
Lower (estimated) 192 252 217 211l 180 150
Higher (estimated) 817 704 232 415 n/a n/a
Successful missions 1 3 5 20 49 16
Targets USSR Emphasis on USSR Worldwide/emphasis on denied areas
Aperture width 5.265° 5.265 5.265" 5.265° 5.265° 5.265°
Pan angle 71167 7116 71.16° 71.16° 71.16° 71.16°
30° 30° 30°

Stereo angle

Lens F/5.0 Tessar F/5.0 Tessar F/3.5 Petzval F/3.5 Petzval F/3.5 Petzval F/3.5 Petzval
Focal length (cm) 60.96 ~61 60.9602
Resolution
Ground (m) 12.20 7.60 3.70-7.60 3.00-7.60 2.70-7.60 1.80-7.60
Film (lp/mm) 50-100 50-100 50-100 50-100 120 160
Nominal ground 15.3x209 to 15.3x209 to 15.3x209 to 15.3x209 to - , ) i
coverage 42x579 (km) 42x579 (km) 42x579 (km) 42x579 (km) i e
Nominal photoscale 1:275.000 to 1:275.000 to 1:275.000 to s
2 . 5 47
in film 1:760.000 1:760.000 1:760.000 1200000 L:202:.900 L241900

Stellar, index and horizon images

Extra imagery Horizon images only




CORONA felvéetelek ortokorrekcioja




CORONA felvéetelek ortokorrekcioja

-4000

-2000

2000
4000
6000 [

8000

10000

12000

14000

«10°



CORONA felvéetelek ortokorrekcioja
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CORONA felvéetelek ortokorrekcioja
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CORONA ortokorrekcio

Keép transzformalasa 2 lepésben
1. BelsoO torzulasok transzformalasa
2. Ortokorrekcio



CORONA ortokorrekcio

Ortokorrekcio szimulalt illesztépontok segitségevel

Rational Polynomial Coefficient Camera Model
(RPC)

~ Polinomhanyados egytitthatos
Grodecki és Dial (2003)

« Kiindulas: Legifénykep lekéepezési geometria
modositasa— hanyados fuggveny

 Nem projektiv, nem centralis — magasabb fokszamu
polinom

* Minden szenzorra alkalmazhato



Polinom
altalanos

alakja:
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RPC

XY, Z
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RPC...
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« Skalatényezok (10db)



RPC
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Egyutthatok (4x20=80 db)!



RPC egyutthatok

LINE_OFF: +001135.00 pixels
SAMP_OFF: +002548.00 pixels
LAT_OFF: +32.71870000 degrees
LONG_OFF: -117.13340000 degrees
HEIGHT_OFF: +0036.000 meters
LINE_SCALE: +001829.00 pixels
SAMP_SCALE: +006570.00 pixels
LAT_SCALE: +00.01710000 degrees
LONG_SCALE: +000.07090000 degrees
HEIGHT_SCALE: +0223.000 meters

LINE_NUM_COEFF_1:
LINE_NUM_COEFF_2:
LINE_NUM_COEFF_3:
LINE_NUM_COEFF_4:
LINE_NUM_COEFF_5:
LINE_NUM_COEFF_6:
LINE_NUM_COEFF_7:
LINE_NUM_COEFF_8:
LINE_NUM_COEFF_9:

LINE_NUM_COEFF_10:
LINE_NUM_COEFF_11:
LINE_NUM_COEFF_12:
LINE_NUM_COEFF_13:
LINE_NUM_COEFF_14:
LINE_NUM_COEFF_15:
LINE_NUM_COEFF_16:
LINE_NUM_COEFF_17:
LINE_NUM_COEFF_18:
LINE_NUM_COEFF_19:
LINE_NUM_COEFF_20:

LINE_DEN_COEFF_1:
LINE_DEN_COEFF_2:
LINE_DEN_COEFF_3:
LINE_DEN_COEFF_4:
LINE_DEN_COEFF_5:
LINE_DEN_COEFF_6:
LINE_DEN_COEFF_7:
LINE_DEN_COEFF_8:
LINE_DEN_COEFF_9:
LINE_DEN_COEFF_10:
LINE_DEN_COEFF_11:
LINE_DEN_COEFF_12:
LINE_DEN_COEFF_13:
LINE_DEN_COEFF_14:

LINE_DEN_COEFF_15:
I1'INE DEN COEEE 1A-

-7.528832499211146E-04
+4.601152253660193E-03
-1.036420699442561E+00
-3.939430396366833E-02
+1.758745697921333E-03
+2.257622101649762E-04
+6.474973420688466E-04
-1.223444180173001E-03
-1.953865099469903E-03
+2.707996451436746E-05
+5.106721127563309E-07
+2.059656131998472E-06
-2.187266340724914E-07
+5.408550970877254E-08
-3.969967321294387E-06
+7.193088923189738E-07
-3.893729108734927E-07
-4.184439846468367E-06
+4.508022851487697E-08
-1.572275337568830E-08
+1.000000000000000E+00
-1.687365611911388E-03
+1.883843946871524E-03
-6.553403287385857E-04
+2.119287878616578E-07
-2.158867917017867E-07
+6.601943700167489E-08
+1.299690579269976E-06
-6.964857498163998E-07
+3.410306056050380E-07
+5.172659752921717E-10
+2.711717432149379E-10
-1.476332053694697E-10
+3.595704138248104E-10

+2.285886747581438E-10
4 11QRANQQANERRNANE_10



RPC hasznalata

GDAL/OGR programcsomag

Parancssor:

Grafikus kornyezet: QuantumGlIS



Eredmények: ARGON

« Mér6kameras felvéte

* lllesztépontok (~200
db)

. Atfedé felvételek

« Kuls6 tajékozas
becslése

« Kamera egyutthatok
becslése (kepfépont
és kamera
parameterek)

« Kotopontok

 RMS hiba:120m(!)




CORONA (Dunantul

Georeferalo n
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ACiANGE for & Sirsagiag warkd

GCP tabla & X
Lathaté 1D Forrdas X Forras¥ CElX  CéY dX(pxel) dY (pixel) Javitas (pixel) (e
0 212789 -5467,04 553251 246184 0 ] 0

1 200533 -4748,64 549749 247247 0 ] 0 &

Transzformacid: Mincs beallitva  31491-112  Semmi
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GAMBIT
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« KO0szonom a figyelmet!

molnar@sas.elte.hu
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