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DMC Il Camera

Camera Parameter

Panchromatic camera — reference camera:

Single CMQOS - array

= Nominal focal length 92.0000 mm

= Nominal PPA of 0/0 mm

= [mage format:
— along FD: 14592 pixel * 3.9 ym = 56.9088mm
— across FD: 25728 pixel * 3.9 ym = 100.3392mm
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. YNTHETIC" calibration

The “SYNTHETIC” geometric calibration is based on a simulated mathematical lens
distortion calculation based on the detailed optical design data of the lens.

It is equivalent to the DMC Il collimator calibration procedure, projecting 800 “light
targets” on 28 lines that are distributed diagonally on the focal plane.
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Calibration Flight Procedure

Mission Plan: | - .
= 5x5o0r6 x 6 flight lines = 11w W1 I
= N-S and E-W direction -> grid pattern i oottt ]
4= : — -1 IR
= 140 - 168 images == | |
—t : : |
= GSD: 4.7 -5.0cm 3
e I <t —-" ; |
= Endlap 75 - 77% TH= T T 1
= Side lap 75 -81% et i
7 T— T ! E v 1’—.‘
= >90GCPs->SD X, Y =3cm ‘ e
— | |
Z = 4cm ‘ 1 i

hg =1178m AGL
Image footprint 749m x 1305m
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Calibration Procedure

Panchromatic camera — reference camera:
= Focal length 92.0000 mm
= Full-calibration-frame image format:
— along FD: 15000 pixel * 3.9 ym = 58.5000mm (14592 pixel * 3.9 ym = 56.9088mm)
— across FD: 26112 pixel * 3.9 ym = 101.8368mm (25728 pixel * 3.9 ym = 100.3392mm)

——DMC lll nominal

] xl O e
-1600 400 400 : 1600 ——DMC Il absolute
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Calibration Procedure

Image Point Distribution
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Run APM - Intergraph ISAT was used

= 140 images

= 140 up to 370 points/image

= 275 points/image in average

= All image points overlayed to one image
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Calibration Procedure

4 Step Calibration method

. ~SYNTHETIC =» BRONZE" calibration

,BRONZE = SILVER" calibration

,SILVER = GOLD" calibration

,GOLD = PLATINUM® calibration
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SYNTHETIC = BRONZE" calibration procedure

00126503 BRONZE

Y [mm]

X [mm]

Mean RMS X: 3.8 Y: 6.9 [um]
Max RMS X: 12.9Y: 26.8 [um]

Max : 28.7 [um]

= Remaining non-linear systematic distortion in focal plane

25.00 um

20.00 um

N 15.00 um

10.00 um

5.00 um

Calibration Step Mean | Mean Max Max Max
RMSX [RMSY | RMSX | RMSY
SYNTHETIC->BRONZE 3.8um | 6.9um | 12.9um | 26.8um | 28.7um
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,GOLD = PLATINUM® calibration procedure

—1 0.45um

7 0.40 um

= 0.35 um

- 0.30 um

0.25um

Y [mm)]

0.20 um

0.15um

0.10 um

0.05 um

20 -10 0 10 20
X [mm]
Mean RMS X: 0.1 Y: 0.1 [um]
Max RMS X: 0.5Y:0.4 [um]
Max : 0.5 [um]

= Remaining non-linear systematic distortion in focal plane

Calibration Step Mean | Mean Max Max Max
RMSX | RMSY | RMSX | RMSY
SYNTHETIC->BRONZE 3.8um | 6.9um | 12.9um | 26.8um | 28.7um
BRONZE - SILVER 0.5um | 0.6pum | 4.6pum | 2.8um | 5.4um
SILVER > GOLD 0.2um | 0.2um | 1.2um | 1.lum [ 1.6um
GOLD - PLATINUM 0.1um | 0.1pum | O0.5um | 0.4um [ 0.5um
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Geometric Accuracy — Calibration QC

- Mission Plan:
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Geometric Accuracy — Calibration QC

=58 25 A
o A GaeptEt 100D
02040030
A & A A
oo 00860017 OOOS o
Fy
& o off =
0051 4
F-3
L. 33013 hts
£££££ A
003-piTe =2 F.3
. F:y waE
issonos  fosadsion
&
odzr
" P
A [EETAER ! m.ﬁ bazz
oS A e g P}
03550055 [
. o - - P N
0-L154 001013 e01-t1sk 0oL [ 41 RRro159 01015 ATIIEE015T
F-y
03800017 s &
75003 A & ]
) A& 1430003
o . 470NN 0L
& &
A 455015 ol
a7 s A
mgﬁﬁfgﬁ ~ TI001
& = &15a
000
033.!51'5 @ coafhies " A
n4udfs F-3 COrEE04 00150033
i 03070031
3480008 A
04455104
Y A
0TI i =
Ay SR . ' - . o0z
o v [T [Ee=m T TOE~OTEE LB BOTAT T TR
A _B ERES] ey
[N, N e o4 %.. B
A
oo A . A
EEr) a A A ZIO013
i 004550139 "
ry Flén 2
03500015 i s
00537004
A oﬁi’?
e N
0134 =
F.Y F-y ¥}
o 0012 0003
FA ry
A w B ' oa1E -
et 5 LT oha

Mission Plan:

2 + 2 flight lines

E-W + 2 Cross Strips
32 images

GSD: = 8.0cm

End lap 70%

Side lap 60%

5 Control Points -> SD X, Y = 3cm
Z =4cm
75-85 Check Points -> SD X, Y = 3cm
Z =4cm

Flat area: 423 — 484m terrain height
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Geometric Accuracy — Calibration QC

DMC Il RMS Check Points DMC Il max Residual Check Points

1.40 1.40

1.20 1.20

1.00 1.00
-g 823 B RMS X -g gig : B max Residual X
® 0:40 B RMSY ® 0:40 | B max Residual Y

0.20 W RMS Z 0.20 - = max Residual Z

0.00 0.00 -

1 2 1 2
5cm Aalen 8cm Aalen 5cm Aalen 8cm Aalen
DMC i1l RMS Control Points DMC Il max Residual Control Points

1.40 1.40

1.20 1.20

1.00 1.00
-g 828 B RMS X % gzg B max Residual X
® 0:40 B RMSY ® 0:40 | B max Residual Y

0.20 - . mRMSZ 0.20 - = max Residual Z

0.00 - 0.00 -

1 2 1 2

5cm Aalen 8cm Aalen 5cm Aalen 8cm Aalen
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FMC Accuracy

“The Leica DMC Ill Pan camera head is equipped with a brushless drive; it is a DC-
Motor with a gear and an excentric, that moves the sensor carriage.”

= Mechanical FMC

= Nominal STDev =0.5—-1.0um

» Linear movement has a small influence on image geometry only
= More important is the constant internal orientation of the sensor
= Nominal sensor position is -200um

» Differences to the nominal sensor position are corrected during image
processing

» Position accuracy of 1/78 of a pixel
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FMC Accuracy

FMC vs TDI

= TDI corrects for full pixels only

= FMC corrects in 1/}, of a pixel steps with an STDev % - % (nominal % - 1) of a pixel

» Practical experiences shows Vs of a pixel and better can be achieved

FMC STDev
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THANK YOU FOR YOUR ATTENTION!

QUESTIONS?

Christian Mueller

Product Manager
Leica Geosystems Technologies GmbH

P +49 (0)7361.8895.4538

M +49 (0)175 584 9221

F +49 (0)7361.8895.4529
christian.mueller@Ieica-geosystems.com
http://digital-imaging.leica-geosystems.com D-73430 Aalen

Z/1 Imaging GmbH
Heinrich-Rieger-Str.1
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