The MPCS Study Team



MarcoPolo Cameras

 Wide Angle Camera
WAC

« Narrow Angle Camera " a chgVACHNAC
NAC

 Close-up Camera CUC

*¥ cuc (?)

— WAC+NAC from orbit
— NAC @ 100m distance

— CUC @ surface
Requirements Wavelength Range | Spatial Resolution | MPCS Camera
Global 400-1000 nm dm WAC, NAC
Charakterisation 1 & 3 filters
Local 400-1000 nm mm NAC
Charakterisation 4 filters
Sample Context 400-1000 nm 100 pm CUC
illumination




M PCS SC i e n Ce Galileo@lda (NASA)

« physical parameters of NEA:
size, shape, volume,
morphology

e rotation motion: moment of
inertia, excited rotation, YORP

 NEA environment: companions

« surface age and processes:
craters




M P C S S c i e n ce Hayabusa@ltokaﬂwa (Jaxa).
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» surface geology:
landforms and their
origin, body structure

« surface composition:
mineralogy, organics, - -
water alterated material Rosetta/Osiris@Steins (ESA)

« terrain of landing sites: . . wj
3D models, surface _

structure




MPCS Science

 surface constitution:
regolith, space
weathering, light
scattering

« sampling site structure: &
regolith microstructure, Hayabusa@ltokawa (Jaxa)
grain properties B

Other Useful Tasks
* navigation
¢ PRopaganda



The MPCS Detector(s)

« same APS-type used for all three cameras



The MPCS WAC (1 Unit)

Type Lens optics Double Gauss
Aperture & Focal Length 10 & 65 mm

F ratio 6.5 Diff. limit @ 650nm
Field of View 18 x 18 deg

Wavelength Range 400-950 nm

Pixel Scale 31.6 arcsec |75 cm/pix @ 5km
Filters 1 panchromatic

MPCS WAC Optics

aperture

detector

MPCS WAC Mechanics

External
baffle

Detector
front end
electronic




The MPCS NAC (1 Unit)

Type Mirror optics TMA (aspheric)
Aperture & Focal Length 50 & 400 mm

F ratio 8 Diff. limit @ 650nm
Field of View 2.95x2.95 deg

Wavelength Range 400-950 nm

Pixel Scale 5.2 arcsec | 2.5 cm/pix @ 1km
Filters >4 8 filters, polarimetry

MPCS NAC Optics

aperture

MPCS NAC Mechanics




MPCS-NAC MT
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The MPCS CUC

Type Lens optics

Aperture & Focal Length 10 & 100 mm

F ratio 10

Field of View 10 x 10 cm Size of sampling
field

Wavelength Range 400-950 nm

Pixel Scale 50 Mm @ 0.5m distance

Filters 0 [llumination with > 4

LEDs

PANCAM HRC for ExoMars (DLR)

Infinity Front Lens (IFL)

lllumination
Device (ID)
with LEDs

Surface Mode Optics (SMO)

/

7
Magnet (EPS)

e

Excenter Mechanism (EXM)

ROLIS for Rosetta (DLR)




PCU & CDPU (1 unit)

CDPU
* All 3 cameras in parallel
» System-on-Chip (SoC) Design (Xilinx
Virtex FPGA) PCU
* Non-Volatile Mass Memory (8000 Img) « All 3 cameras in paraIIeI

* In-Flight Reconfigurability « Built-in redundancy
» Built-in redundancy(cold stand-by)
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Special Aspects

« Camera re-focusing | s @100
— for NAC to deliver sharp 08- focus @500 m
images @ 100m above surface o] b foous @250 m

— for CUC to image uneven A TR N L s Gl

0.5

surface levels of sampling site
automatic & autonomous

0.4+

Mean EE

0.3+

procedure o
three locations in optical path (one 014

. . . 100 1000 10000 100000 1000000
various mechanics options for re- Target distance (m)

focusing

« Camera filters

— NAC > 4 filters, maybe
polarimetry

— CUC with LED illumination of
surface, positioning unit?
 Mapping strategy
— fixed location advantageous
— orbiting mapping less fuel




Mapping Strategy
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