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FIGURE 7-1. Portion of an aerial photo index sheet covering tidal marshes and St. Catherine’s
Island off the Georgia coast. Courtesy of U.S. Department of Agriculture.




N\

J;éf)/}yd (P

(Jos39) o0 985 (192 S8 2 3 o _

Sl 40 g a5 as,e o)l Vo ¥+ f Jo 5l Jlaows Jleo (6400 0 guad
Oy odes a5 W ,S  wSe Cud b Sl Slaa o)l pnSe 03Kl Sile;
Slge Gl p pgad (Bl 9 )1 Vb Sy ¢ oS anje Sy0 () BYS
g ol 308 G9ole 5 () 30,8 H9oler S yinh g olew)iinb wiz )3 lojen

09.3 (m




u—.:‘SJ LS)L“ °):‘$5
s ) 59y

Ju yius|

Pt

(LvlO-Ivi3-aero ctrl-index)




pad Ak g dia ) eiSaw p Ali>>>>

4

<<<< 8 adluaa j30ad Ak sagisa




Flight Direction
e




9945 (6518 9 a5 ylojlu 48 eoliiwl 330 RC20 Juo SUT o 90




| ;;g;b/;ﬁu (>

C-Lm.o LSLbs)'f'; ‘;’QL!J:‘)-*" OLO}LM 9 )9‘:}5 ‘S)‘éﬁ A OLO}LM )O ool 0)9.0 UltraCAM ‘5099) 0.5.3)90




2O S (095 ()90

Oy g (39 slalowslgn (59




Sl S5 Sl

J;éf){;yd (P

S SleMb| Zl Pl g (gum dw Joo Sl cgr Iyl (2658 9 (Job indigr b (6510 0 5 guai

184 cslin Jab gy Sl

2lal )0 &5 dg2g pue L

Standard 60%
Stereo overlap




: s/l S5 Sla
i o

S SleMb| Zl Pl g (gum dw Joo Sl cgr Iyl (2658 9 (Job indigr b (6510 0 5 guai







Sl 5 S g ik g gl )
T —
lad gyl Sgid

J;éf){;yw (P

(sl o)lgale glas)

‘ - ] E A
o Z .2 & &9’“ (-5)*'0)59&9
m eS8 o) ¢ N

S g Al )9

GPS\RTK




| FulslS 5 G S g B g s oy
J;éf)/.ﬁdﬁjb

oo s esls

63 9 |
T 3L ok 0L L 3L sl ) et
Sl 50 55,0 9l e
5 FW ) Jus 2L b g0 3L o e
O3
S2lise s, polas
P W = L 2o 3L o slgy 5l S 53
o)
Sl g0 55,0 2 9las y
- v . . ‘5}‘.'.» ‘9,‘3
P W dke 3 ol e Y L sl



P (;.:7&%‘31,_77_75?

sl olsale 5 olsn bl 3l ealinal b all 4
T

J;éf)/}yd Ll

b SOl b oy 1315 dde 4 3 5 b5 Sl 238

B ol oS L5 5 i pedwamg b 3l &3 <o
o e <S55 pgal Solhw e a Az Lol E S e (Sl o3 4t 5 Ui Olesle AL

ﬁjLaS (53""" obbi;j‘}ﬁ: C)l:.l.oﬁ Ol uiy‘gb

L ¥ 5 Sl Ld> 5 lhw g pl& 5 sl s Ol g
le V3l gy A M= dpokr )i 5 oy pobas 3055 0 Gro S35 35 gy Gblie 53 Lo goas)

29Lai RPC ol 5 0;3|>)12:>|J394>_,de;5.bl53‘}3|b4e}¥ bhjjww&ﬁ)u‘gd'wg&wu}g

oeomed 9 p oS 53135 Gl 9 sl el a0 b5 sl @2

5 S L) sldes 3 ) W% PR S Tl oslel 43 &d

D2l b fulslS 5 SIS 5 b 4l ag S il S SSB 0y KK Ol w am s b VY 5 5YL gl elie b 4l ag O
(£ em s glas) 5kl g &35 (v=Yoeem) 5L b S

Jde CM‘ uﬁ..b\fjﬁj\..as duw c.:;.\:uj.alha'-jﬁﬁ O

(abod & o e 3! 395w J5-() D | VR L7 S L . .
2 53 o) g 5 (pemg 029 A5 il pudinp iy SRS Bl 5 geaS S g 53 Lo gu At 4 Sy ki




Lhalal 4 o o,‘ﬁb3&|yzﬁjw sl e Ll as i

2L

Janie Gl Nﬁ@
‘ \
LS o \r}q"w‘ u*‘-w LNL* » jJL‘-’ ) w;‘&» o\.in! £

\,1_,..“29 3l b dsd J,\‘_st.,n\u ,/,Lm ;m,\@w/

").9“ d.ak.a |J.a )m oo ~ ; .

‘- L)C.&w". bl
—




S olsabe 5 alsn plar 5l eslizal b 4l ag Jol 0
.

\V/

\; \:

2ol S35 5 Bl oS
HSE Gl oslgale b 5 olgn [ JAS 5 s @by ]

b S 2ols8 e 5 hikS
by 5, pablas 5 eslaal

sl &) 5

b ils Kalea b (g ) ST

So3ls g e 5 g5k asba]
lg,,l.vas

ol Bl plezslu 5 plalis
3 gdowe sldas 4

Sl s JooSS 5 IS 5l S
= = bodd oo 5 SR 2,10
b by Ao s s 5 esbizal

\/

\
. S
Sl 855
s
N

i axbls

. (GIS Ready)

5 Sl ( WSe LU 3l 3
sy ke

3,80 6.».3¢J:4@L’J
Sl Al

o5y e 4
ol 5 S
5




LS‘ e,‘,&b,d"hﬁ;w }| ob\.ﬁ&‘..»‘\.gd.&i?%'
..

ﬂ:)yebjiz.oj ‘5J|>ﬁﬂ‘9.¢3 CJL}.«FO

MWJJ@“W‘#’JJ‘JL@JV‘J%JUJ%C)’Jd}-ﬁ)‘“uﬁ -

(13 52 2 325) (5,15 eSe 9 519 2 Slds —

GBLL bE) glase s bl clils 5 >k ©
(585 58558 Slhas ) sw) J 25 BB I b ©
(4uslS 393 GPS 5 oslizul L) swn J &S bl cudls » O
Shny dw oo S5 g (alsp by S (Olewlows gl O
FFN 4k 5 P, FEL dbe gl il O

G, 5 Gl (2518 i F 5 Jodd O

310kl gla Jodl ) gis b allae a2 315 5,18 O

Sidms sbles a) (GISReady) Lkrais axbls O




LS‘ e,‘,&b,d“,ﬁﬁ;w }‘ aa\i‘.‘.»‘\.gd.&ﬁ%'
S

J.BJ:)JA o:‘gu\z.o)" 6):,34.3‘943 Ql.:.\.o& O

J;éf){;yd (P

&MWJJ‘;&M&}Q‘# 340 uwlz.iaco:\ilw‘ 3990 Omose d"’“‘"‘ﬁ %}‘ﬁﬁ C)bj‘s}'u MUJ.: -

Psb b g o3 s U
PSS e 3 P 3 gedS a

Sppd sl oy sl s U

(813 2 2 5@) 15 pse 5 515 0 Olles —




sl oolsale 5 algn glal 5l eslinel b all ag

J.EJ:)J» o:‘gu\z.o)" ‘5)|>J.3ﬁ_9.~43' CJL:L«.G O

o Oy e g gl s U
Sk by Ao ys e U
2 S g 53 (s

25 S Jouy 2l e U

(813 2 2 5a5) S5 S 5 3l p Olles -

/
|

i

i
\

J
i

Ready for take-off




’ Sl oslsale 9 alen polai 5l eslatnl b alas 4@

)\fﬁb&r’&bw g;.&!;ﬁ‘,f!,bo

WS 53 Slasdes glue Ol g 4 5 odd amwloes 5 odls p YU s b LT (i 4w Sliasies 45 LG
.:J;‘;ej}e:u‘u‘ 3,40 oj‘gﬁ: o:‘gdm}:b’héﬁg o}‘.ﬁ‘

tha i S| 30l Al et gk
Sl Sl 5 a b | NN e Y L [l e e o b | g e iy 252
s shoay A ¥ o
e M ol By
syl syple S 958 s p 4k Sl
o | 36°19'16.00231" N| N 4021792.143 s R 11286.712
7. | 54° 48' 34.68795" E| E 303376.6554 =xi  H11203.384
WGS84 s 40 &® UT™M S (e
Daloen isla ol @ o istied PSRN

S B Sl by e ss o g 4 S e 1R
53 At VY sl s 5 g an 5 TOTE LIS
FONTDRTNE JOTRPE I 1 95

a3l gl 0313 s 431 S Ol e 4 30 ) g TV 400 S g Rl 4 e e e
3 g 93 xS e S5 2o 03N S s WS e 2 2 AR 25T A ) T

RCENPRIN 4




J;éf){;yd (P

Sl oslsale 9 alen polai 5l eslatnl b alas 4@

GCP (Ground Control Point) : ;) J =8 bl > b o

o.\.f-’aB‘ﬂjw‘é&o(’.ﬁ:\ew\.’&od?d:\ego:x&:éd&@&%ébbﬁ‘;bmZGCP
33 5 oo 03liil (g p gl 5 sl Sleaie o BL LI sbul gl OF 31 5 Aib Laseis bB i s

(193770
N G
g
/)
b —— ]
=
— —
— —
l‘ .. - =
O

it




LS‘ e,‘}b,d‘yﬁ;w 35 aau:.a‘lg@%
o

GCP (Ground Control Point) : o) Js bl ~Ib o

J;éf){;yd (P

o.l.f-'a.15-‘}.:“9\..43‘;SKAC,-;.:ng\.’é’.od?d:\ggobx&:&@@&@ﬁuébbﬁ‘;bwZGCP
33 5 oo 03liil (g p gl 5 sl Sleaie o BL LI sbul gl OF 31 5 Aib Laseis bB i s

S = "L""‘

Y




=
e .

LS‘ e,‘ﬁb,d‘}hﬁ;w }| eb&‘w‘\eﬁ%’
.

‘S‘ojbh\.oﬁjw): L;I-;ﬁj J,::S L ‘;>-|Jb

(N3




&l oolsale o alsn olas 5 ealinul b a2 ag
.

((aSlS 395 GPS jleslinal U) sy J 8 bl cils 5 O




LS‘ e,‘,ﬁb;d“,ﬁﬁ;w 35 oau:.»‘lg@%

| - . we " . o & -
: MAHAB GHODSS Consulting Eng. Co. Waab) JJ...S Jﬂ\.a.a &5‘}.’ ML..«L..«% @)
\ taiia o jaz —Se JAS Ll <, <&,
Photo Points Sketches Sheets
ol Sl gl e 0SS0 o 39 AL Ol g 2 toblee p gy dilis
Sopan e e s S el GSD=10Cm fose lda
Sapimle e s YAy i§ e gy
PN0002A s daki o ylo
0002 N bt
(S35 s

(s gl e a2

PN0002B Tadakiojlet
0002 S 0l
S5 s

(g3 ol b Sl 4258 by




Sl olsale g alen sl 5 ealitul b 4l ag
O T ——

‘quudJnJcS.ﬁj&‘ﬁquch\tmbuflqd‘O

- I | [Pazesera BEBEirL S

DiEmeEE e w2z e e % PG EE EE PR €@ el
Points =] | Block | Multiderial MultiStereo l @]
(5] | T P L Images o Reference:
PA2294748 HY 6 6 22819,22820,22821,22946, ...

PA22927B HY 3 3  22926,22927,22928 N

PA220274 CHY 3 O : ¢ Image 22826 Image 2287

P&22840D HY 6 6 22839,22840,22841,22926, ...

PA22840C HY 6 6 22839,22840,225841,22926, ...

PA22840B CHY 6 1] -

PAZ2840A CHY 6 O A

PAZ2827B HY 6 6  22826,22827,22828,22939,...

PA2282748 HY 6 6 22826,22827,22828,22939, ...

P&22820B HY S 4 22710,22711,22820,225821

PA228208 CHY 6 6 22710,22711,22712,22819, ...

PA22811B HY 4 4 22811,22812,22955,22956 v

|Pazza27a %3 €« %3

' Options ” Images I Points I

Application Log & X|

IS PO OO UCOTICTICS U G g Sy OO 3
File pmtSymbols.xml located at C:\Documents and Settingsiall U: 7™
File pmtMappings.xml located at C:iDocuments and Settingsiall L
File defaultCursor_matchcross.xml located at C:\Documents and
File defaultCursor_none.xml located at C:\Documents and Settir
File defaultCursor_crosshair.xml located at C:\Documents and S
File defaultCursor_opencross.xml located at C:\Documents and :
File defaultCursor_circle.xml located at C:\Documents and Settir
Photo Measurement Tool

{c) 1996,2008 Inpho GmbH, Stuttgart, Germany

Attempting connection to 3D mouse...

Closing connection to 3D mouse ...

Attempting connection to 3D mouse...

<|= Connection failure [port 1/baud 38400]: Immersion Interfac
Closing connection to 3D mouse ...

<|= Connection failure [port 1/baud 38400]: Immersion Interfac
Loaded project D:\JafariiMehran_East921018\Mehra_East.prj.

Updated 0 of 9079 object coordinates.

Image 22941 Image 22%;/5

|11]

< i | >




sl oolsale 5 algn glal 5l eslinel b all ag

@JSJ;;GWJ‘ d#c‘ﬂw‘o




LS‘ e,‘,ﬁb;d‘yﬁ;w 35 ob‘.&k»‘\g&iﬁ%
D

Py P s Salns O




LS‘ e,‘,ﬁb;d“,ﬁﬁ;w j| oau:.»‘lg@%

PPyl gl Ced yag O




LS‘ U‘,&b,@bﬁﬁ;w }| aa\.ﬁ&‘.»‘\.gd.&ﬁ%'
. T

PPyl gl Ced yag O







= OENEEE ¥
J%-0 D0 8 Lak o~ @ 2

B-9-0-%-0-0-0

2Q0R0OBECOESFAP 8L @ 005 @ & ~l~-08~x~

3 g dgn 0 - V8 Ui - McreStaion VES =
AR R S kB e A0 -= -

Deplay comeiote

Avsogareng hamed OFF [GTa Lewite

=
4B Y-
Coen28: 445 e A PO | oo 1 Onkon
e EM Dud Sip Twh Wite Weskpee Wodes PROGK Hey
| ST —r R
B ~—
"
>
— T o ¥
—
— ——
‘K ‘e
\ .
\ 5
_—
Ae-tucBecoEa] L1
1 Dot v =] (@ 2214l 5]sl 0

Hossortat Trreverse_Morcator ©_VIGS_1504 X. 553578 6321 Y. 1752660 2481 Meter

Vece: ©.WG5_196Z 20 o3 ew @

B SIRCTN Tl
‘;GURSJ‘ 9 J‘Pﬂh—wﬁ



1\

J;g;b/,;ﬁu (P

Sl oolsabe 5 alsn nslal 3l eslinel b 2% g
S

31kl gla faddl; gws b Gallao a2 SIS

-

Fo

Ko

SALALAH-OMAN AREA SCALE 1:5000 SHEET NO. C2 LEGEND
1 .4 : e
f—
7 =N S \ = =
s = w = ~ , s [ -
o "
A y o -
/3 & " I W
= A - s - —
» T ’ ER ol
| e . o
e - & -~ - —_— -
& = 3 B ’5\/‘ - g —
§ gl ™ £ 1 — e
s W e 3 A
- e a\ \ —r -~ oo e e
¥ o, b 2 - - il
el . 8 o
o S o e o
ol = > 5 ¥ § . . - on
el — -
O N R h S SN —
NN s < Lol = i =
ol NS _ e 1 = =
[.‘ 2 . = : - e o g -
}’ AN = _ = P —— -
- - 5) - 2 . Ay osoe . ... ki
< 4 \ - o— o
e 3 men N A
I3 e - ity e -
- N o A . A o P — -
- - F, S odtod
ra o5 r—— — -
- e 3 % i O o e . e
3 ) fan ) .
B / ; S T . - @ -
R g 3 s -
£ o) | M\ G > = ) gl
G J 3 il o
= . & \d 4 % s ~ E s o0
i\ . e S e \ e = i - [ -
{ X VR | - - el A = =
) 28 : —
< n - Wk
- oy g >
AN - - : D] | Y F e 7
i iy ), = % ‘.‘5 Q L] B j.;-l -
—QD‘ s T = \ © H - [ o
" 5 W loaiaii. e
3 > £
\ A i\ - 2 @l oy oo = o - -~
: - ~ . ? \ ® o . a
e e ¢ i 2% - D d i
- ; N % S INDEX SHEETS
¥ = = (NG s
) S 0 « "7;5'%»‘ o T O
o 3 b/ N s - [ S
7 = G ST
B - s - 4 £ T ? >
W : ; i o L1 -
- '
[1
mwmnmm
u"rlumvuhmmmm 500 METERS o 500 1000 2000me+ e WL%D[SMQNEMG
T PRO.SCTION STRTIN . UPSORDIPR4) E o = - w Private Joint Stock Co.
BATELLITE | Soal il o)
RN e
B
A CONSULTING ENGINEERS & ARCHTECTS




LS‘ U‘,&b,@bﬁﬁ;w }| aa\.ﬁ&‘.»‘\.gd.&zsd..ga

31kl gla fasdl; ss b Gallae a2 31 S 45,150

395 8oy 4B i

;
¥
£

{E
Roq
N

¥
>

i SII[I
HUIINA

w1
SO

ngigjl

g af
RO

v
Bt

i
0,
(i
3cn s

b
o RRE ]
R R

i

i
b
¥

T
2

Ted
TR
AN

]
Rt i

iy

e

iy 7 {
ity




12/8/2025



29 (SlapSs (sleiss

WILD RC10

Dual camera configuration




1£/g’aj(fz%mera configuration
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a/Computing Unit

(SCU)
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Interface Panel (IP)







ULTRACAM ,

Sensing Module (cont.)

Shutter 1/500 - 1/32

FMC TDI controlled
Radiometric resolution > 12 bit

Dimensions 45 cm *45cm * 60 cm

Weight <45 kg



ULTRACAM ,

Storage & Computing

Storage Capacity >1.5TB
Uncompressed Frames ~ 2700 frames
Dimensions 55 cm *40 cm * 65 cm

Weight <65 kg



Master Cone with 4 Area Array CCDs
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Airplane

S Unit Storage and fobi :
ensor Uni Clommsiing Ui Mobile Storage Unit

Field Office ©0.,0,0.

Removable
Disk Pack

—— - > | Optional
Tape
Mobile Server e Archive

Mobile Storage Unit
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Initializing...

M Settings

=]l Prepare

fo3 Record (

O View

Process

UCD-SU-1-0019 [1]
Firmware V2,34

V2.0.0

ULTRACAM,

Large Format Digital Aerial Camera

02:45
15 Mar 04




Appron.. Overlap:  88%

Graz_Mariatrost

& Automatic n v Em
B sl ) (S

(»» Fast B | Custom

100 | [~ Fs56 [
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Recording...

Graz_Mariatrost

Trigoer: D (NoSPT) RVC: v
Caphre: G» (18) STC: v







Processing...
saEEEEEEn

Action:  Image Processing Check 100.00%0
Destination: Disk (0] Verify 100,0090

[1] Preprocess  100.00%

(2] Process  BEBEBARCO00CO00000 35.71%
NRURRERARERRANOOO00000000000N  42.0500 | [T Trarsfer  BARGBAROO000O0DO00O0 35.71%
Elagsed. 11 m 27 Remaining: ~38m Data Copy  0.00%0

f
3

Graz_Moxkitz
Graz_snvkitz
Graz_mvricz
Graz_sevkitz
Graz_sndrity

WA wwNn

raz_snkiv
rag sk i
Graz_Andkrit2
Graz Aok
Graz_srriez
Graz_Andritz
Graz_jovkitz
Graz_snc itz
Graz_sndv itz
Grag _Maratrost

Graz Miriatrost




Processing...

Action; Image Processing
Destination: MSU-Central

Check 100.00%0
Verification 100.00%0
Preprocessing 100.00%
Processing 34.33%
Image Transfer 34.00%0

HEREERERENR | C00O0O0O00O000
Elapsed: 47 m 00 Remaining: 2 h 07

é---ACDmmon

%--uCheck

Verification

Preprocessing

EEFrocessing 34 reported message(s

12:43
29 Jan 04




Graz

Possible Captures:

ETS: @ SPT: None
cM: &» CTL: 0.75s
FMC: ¢ STC: v
TP X

F8
'/as 4
1640

14:09
28 Jan 04




Archiving

Mission Office ‘
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remotesensingbusiness

Level O Level 1 Level 2 +
Space/ RAW Ground Systematically Value- ot eferansed
Airborne Measurements Corrected Added Information
System Sensor Data

Processing

Collection

Vexcel Market

12/8/2025
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UltraCam-D




Full Frame
T1 + 3 msec

Cones 1+2+3+4




Synchronous

8cm



Visual Comparison

analog digital

Imagery courtesy of Sanborn Map Company
12/8/2025
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ULTRACANM_XP .l (5505 5 i cpss3 —¥ O

Sensor Unit Xp

Panchromatic image size 17310 * 11310 pixels

Panchromatic physical pixel size 6 pm

Physical format of the focal plane | 104 mm * 68.4 mm

Panchromatic camera 105.200 mm

Lens aperture f=1/5.6

Angle-of-view from vertical, cross

55° (37°
track (along track) (37°)

Color (multi-spectral capability) 4 channels -- RGB & NIR

Color image size 5770 * 3770 pixels
Color physical pixel size 6 pm

Color lens focal distance 33 mm

Color lens aperture f=1/4.0

Color field of view from vertical,
cross-track (along-track)

55° (37°)
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File— Edit
peB

e

4] Filin necessary values for the fihtiines and blocks.

Property Value

Name ALLABAD

4,»,‘ 5‘ OledMbl o 939 L

Ground Level

GSD b wlido Joli e

Scale

Default Mission Planning Values Objects 8 x

Name Value

! &N oD
9 # y 6 Forward Size
u " Sideward Size

Forw. Overlap
’ . = . y < hd BaseLength

() A 8 y ¢ w F 15t WPT Num... 1

Speed

o FMC Speed

e .
w gs’ ‘9@ “}Aﬂ 9 Pixel Speed X /s
X’ .
*

FNC R

Object Properties -

3

Exp. Freq. s/event

Shutter Speed ms

*
Sideward Distribution
Sidelap 400 %
m

Dist. btw, Lines 1039
Gap-Limit mode {automatic
Gap-Limit 17;

[UT™ North - W84 sPH-E ~ |[..] | + [
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File=Erlit:= View;=-Tools=Helpr=———eeeeee

PR Sivo XD BX [KB/‘—'."'J'TOH‘ e Q@ o K o @& Ppobenrea ~ o) ) [Uracam ~] 60 [0.0 | - [0 S
¥ [NoExposurelabes v |[...] :[¥] Tooltreport [Segment Coordinates ... (16t metric 1 7))
MeasurementInfo - [ALLABAD] 8 X| [Objects. 8 X
wearesds o[l —
Name Value U 4|A AUABAD @ ? L
D™ » 5 g
Non Sensor Specific g % 5 f j
CCNSA project .. ALIABAD 2p Y
CCNS4 area na... ALTABAD D TorgetArea ® 5 o
Coordinate Syst... UTM North - W...
Sensor name UltraCam Xp e
ey ’ 090 |L°.».t
Min Side gap
Data Annotatio... WGss4 "
Data Annotatio... Alt[ft] b ‘ ‘ a .
UltraCam Xp ) ? S) : ) : ) yw
* . * .
* *
DEM LG g KML cw,d
. 9
ObjectPropertes @ X “I -
Property Value -
Essential Parameters
Name ALIABAD
Comment =
Area Parameters
Project Name ALLABAD
[UitraC
wewcmrdsymm}vH B @ |
Time Per Turn
s L E Magn. Variation 0




C—

S 5,0 adhate JolS' Sldgen 5 2,0 5 Job g 51 sler 5505 0 a8 slasls d RS 20
Y8 o X &JL&M

File Edit View Tools Help
IPB & woe X BER([EHN/ =W~ -%-TOHaE Q@8 [0 & $ouvenes - (@) (Uracem ~| o0 [0.0 00 an
N 7] Tooltp report [Segment Coordinates + |(... | (161 metric 1 = )

Measurement Info - [ALT ABAD] 8 x Objects 8 x
Area Header > ) Type Wikl s
Name Value Un 4 A AUABAD ® % of
Non Sensor Specific & oT™ ® 5 o
; 4 Map ® 5 o
CCNSA project ... ALIABAD s r
CCNSA area na... ALIABAD D Terget =
Coordinate Syst.. UTM North - W... 4 77 AreaPropose ® 5 of
Sensor name UltraCam Xp S Segms @ 5 o
Magn. variation 0 /S Segm.3 ® 5 of
Min Side gap 173 Aseon? @ & of
Data Annotatio... WGS84 S Segml ® 5 of
Data Annotatio... Alt[f]
UttraCam Xp
Object Propertes 8 x
Property Value 2
Area Parameters
ProjectMame ALl ABAD
Sensor UtaCamXp (o) 1]
View Coordsystem 7+ - £GM2005:40 .|
Time PerTurm 120 s |4
Magn. Variation 0 deg
ata Ammotation s (WESEH |
Data Annotation 2 | Alt [ft] -
« i - B =
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CCNS4/Aero Control(IMU 11D,256Hz)
GPS/L1,L2



Central Computer Unit[CCU]

Comand & Display Unit [CDU]

L1/L2 GPS antenna \



Digital Camera Interface [DCI] for UltraCam







Inertial Measurement Unit

Forward

Right

Down
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SETUP MODE SELECT MODE

INFO MODE

(" SELECT 2 SELECT 3 (sEEeT ) / (TUSSION CARD |
™ PROJECT ™ ™ AREA ™ = LIN INFO
+ 1 REM
- 1 REM T0 PREPARE A
AREAL + 2 ALL MISSION CARD
|[EXANPLES [ BLOCK | =2 ac ]| FOR USE IN
HTS PROPOSE TR Y— P cons AP | o
KREUZTAL TRACK el e | DR |E5~=27== S
MEXICO » >+ 4 -——|}—» »| PRESS <ENT> |oeop-
il A g Must be in
NAV Mode |————
SELECTED ™ SELECTED ™ SELECTED ™ SPACE ON
P: z * EXAMPLES z: cx:tg:t.ss MISSION CARD
: : ¢ BLOCK T0 STORE
Lt L: Li+ 2 -—— EXPO DATA
([FREE:99sgse] | | [FREE:0999%8]| | [FREc: 999g99) | FREE: _9930)
R R SYSTEN ) ! o) O (T A ) 7 (SreTEiTesT 10w ) 1] (G ovE 2
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2.00 CLOCK DATA RINEX VERSION / TYPECCRNXC V5.3 17-0CT-14 08:40 PGM / RUN BY / DATE CODE final{GPS clock
information for day 285, 2014, 3D-sol COMMENT Clock information consistent with phase and Pl/PZ code data COMMENT Satellite/receiver clock values at intervals of
5/300 sec COMMENT High-rate (5 sec) clock interpolation based on phase data COMMENT GPS TIME SYSTEM ID
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P1C1.pCB @ ftp.unibe.ch/aiub/CODE/ SYS / DCBS APPLIED 2 AR AS # / TYPES OF DATA COD Center for Orbit Determination in Europe
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4647245514S0LN STA NAME / NUM GUAM 50501M002 -5071312680 3568363610 1488904382SOLN STA NAME / NUM HARB 30302M009 5084657619 2670325306 -2768480986SOLN STA NAME / NUM
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SYDN 50124M003 -4648240683 2560636456 -3526318034SOLN STA NAME / NUM SYOG 660065002 1766207920 1460290330 -5932297669SOLN STA NAME / NUM TAHL 92201s011 =
5246404343 -3077284796 -1913838969SOLN STA NAME / NUM TAH2 922015011 -5246404337 -3077284798 -1913838964SOLN STA NAME / NUM THU3 43001M002 538093331 -1389088096
6180979317SOLN STA NAME / NUM_TID1 50103M108 -4460996772 2682557083 -3674442876SOLN STA NAME / NUM TIDB_ 50103M108 -4460996772 2682557085 -3674442877SOLN STA NAME / NUM
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Types of digital cameras used for aerial
photography in N.C.C
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ULTRACAM-D

ULTRACAM-XP



Sensor Unit D Sensor Unit Xp

Panchromatic image size 11500 * 7500 pixels Panchromatic image size | 17310 * 11310 pixels
Panchromatic physical pixel size 9 um Panchromatic physical pixel size 6 um

Physical format of the focal plane 103.5 mm * 67.5 mm Physical format of the focal plane | 104 mm * 68.4 mm
Panchromatic camera 100 mm Panchromatic camera 105.200 mm

Lens aperture f= 1/5.6 Lens aperture f=1/5.6

Field-of-view, cross-track (along- 55° (37°) Angle-of-view from vertical, cross | 55° (37°)

track)

track (along track)

Color (multi-spectral capability)

4 channels -- RGB & NIR

Color (multi-spectral capability)

4 channels -- RGB & NIR

Color image size (Level 2) 3680 * 2400 pixels
Color physical pixel (detector) size 9 um

Color lens focal distance 28 mm

Color lens aperture f=1/4.0

Color field of view, cross-track 61° (420)

(along-track)

Color image size 5770 * 3770 pixels
Color physical pixel size 6 um

Color lens focal distance 33 mm

Color lens aperture f=1/4.0

Color field of view from vertical, | 55° (37°)

cross-track (along-track)
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Full Scene

Master Cone with 4 Area Array CCDs
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2""‘I Slave Cone with 2 Area Array CCDs
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3rd Slave Cone with 1 Area Array CCD






Multi-Spectral (RGB+NIR) Image

RGB and NIR
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oo A3 wglas Jb}bﬁ

EEE 9 [BE-B-&#-A-F XHTQAQGBEE-cLL LG B-TFES

Reference =z X| Model
Z 0 R
Cameras Easting (m) Nerthing (m) Altitude (m) Accuracy (m) Error (m)
[ [E Ep-11-2.. 457628560543 3566200.700861  2204.199200 5.000000 0.986836
[ [E] EP-11-2.. 457600746766 3566186536474  2294.750720 5.000000 1231136
[ [E Ep-11-2.. 457574300902  3566160.874642 2205266880 5.000000 1328627
B [E Ep-11-2.. 457546957791 3566135432258  2296.516800 5.000000 1198566
& [ Ep-11-2.. 457519.712297 3566110482167  2295.891680 5.000000 1449877
[ [E Ep-11-2.. 457491.715051 3566087.200428  2204.555200 5.000000 1.252952
[ [E] Ep-11-2.. 457466055182  3566053.808904 2294 436800 5.000000 1451751
& [E Ep-11-2.. 457438230713 3566036330423 2203 883040 5.000000 1412090
B [ Ep-11-2.. 457414.285690 3566010020938 2295911630 5.000000 1116730
[ [E Ep-11-2.. 457386152396 3565985721560  2292.820480 5.000000 1169300
[ MNP aFmmeA Frraar Arrrarn FArans AnAA AnenAen r AnAnnA 4 arnnnn 5
£ >
Markers Easting (m) MNorthing (m) Altitude (m) Accuracy (m) Error {m) 2
M & 51 461465076000 3564434931000 2005363000 0.050000 0.031927
& B 52 460316.733000 3564624953000 2007 870000 0.050000 0,025647
M [# 53 459247 816000 3565272526000 2009.854000 0.050000 0025713
& [f 54 460366.130000 3565680907000  2009.167000 0.050000 0.013611
& [fe 55 458459.727000 3566250,053000  2013.955000 0.050000 0078229
M [ 56 463195683000 3564009091000 2004935000 0.050000 0,009519
[ [® mGs11 462948564000 3564483450000  2009.552000 0.050000
Total Error
Control points 0034532
Check points v
< >
Photo: 8 %
Scale Bars Distance (m) Accuracy (m) Error (m) | = -
Total Error @Q X2 /2 & B -
Control scale ... ~
Check scale b..,
EP-11-20891 0292 0001.JPG  EP-11-20801_0292_0002.JPG  EP-11-20891_0292 0003.JPG  EP-11-20891_0292 0004.JPG  EP-11-20891 0202 0005JPG  EP-11-20891_0292 0006.PG
o 4
Workspace Reference
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File Edit View Workflow Model Phote Orthe Tools Help

EEel9c ||kl i-B-&#-A~-& X QQ 4 |BEE-€ 44 O A5 walar  &sle

° B A Lo S S

Reference g X
= & T R
Camera; Easting (m) Morthing (m) Altitude (m) Accuracy (m) Error (m) ™
EP-11-2... 457628560543 3566209790861 2294199200 5.000000 0986836
EP-11-2... 457600746766 3566186.536474 2294750720 5.000000 1231136
EP-11-2... 457574.309902 3566160874642  2295.266880 5.000000 1.328627
EP-11-2... 457546957791 3566135432258 2296.516800 5.000000 1198566
EP-11-2... 457519712297 3566110482167 2295891680 5.000000 1449877
EP-11-2... 457491.715051 3566087200428 2294555200 5.000000 1.252952
EP-11-2... 457466.055182 3566059808904 2294 436800 5.000000 1451751
EP-11-2... 457438.239713 3566036.330423 2293883040 5.000000 1.412080
EP-11-2... 457414.285690 3566010020938 2295911680 5000000 1116730
EP-11-2... 457386152396 3565985721560 2292 820480 5000000 1169800 v
T‘ [ rev a4 = M Rt N Ll L W e T e AAAS AR roreEen PP e s
f'-«ﬂarhcvarsA Easting (m) Merthing (m) Altitude (m) Accuracy (m) Error (m) ™
[Fﬁ' 5l 451465076000 3564424031000  2005.363000 0.050000 0.021927
[FE' 52 450316.733000 3564624.953000 2007 870000 0.050000 0025647
[FE' 53 459247 816000 3565272.826000 2009854000 0.050000 0025713
[FE' 54 460366.130000 3565680907000 2009167000 0.050000 0.013611
[Fﬁ' 55 459459727000 3566250.053000  2013.955000 0.050000 0.078229
[Fﬁ' 56 463195688000 3564009.091000  2004.935000 0.050000 0.009515
] [Fﬁ' MGSL1 462948564000 3564483450000  2009.552000 0.050000
Total Error

Centrol points

Check points
£
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