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height

— 1300 km

— 260 km

— 10 km

marine gravimetry

Motivation

altimeter satellites / g

spatial gravimetry 70 km

airbone gravimetry 10 km
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geophysical exploration

lithology

interface land/ocean

accretionary prisms

major ocean

rifts

mid-ocean

ridges

mineral exploration

resolution



Stakes

AUV AsterX (Autonomous Underwater Vehicule)
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Stakes

Measuring the components of the gravity field’s vector and their spatial variations

INn the subsea environment !

REMUS

1o 1

(Q5,90 + Q) Xp + 200 X7 + Xp | + [(Q5,98, + Q%) Lh | — af

g% = |(QQ0 + Q) Xp + 205 XD + Xp| + | (000, + Q)L | — aj
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Equations

REMUS

| BN

gl = (500 + Q4 XD + 208 X) + Xb| + (5,98 + Q%) LE | — af

g% = |(QQ0 + Q) Xp + 205 XD + Xp| + | (00, + Q)L | — aj

g2 ~ g% + Vgp.PM, ¢° ~ ¢+ Vgp.PM,
95 ~ gp + Vgp.PMg @ @ 95 ~ gp + Vgp-PM;
g2+ g5 ~ 24} gb — g% ~ Vgp.MzM,
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Current Work

What are the resolutions and accuracies reachable with such a system ?

Study of the gravity field’s restitution by numerical simulation (Monte Carlo)
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Numerical simulation

Principle
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Numerical simulation

pw = 1.00 g/cm?

+ P1 = Pc - Pw

p1=1.70 g/cm3

Reference gravity field

water pw = 1.00 g/cm?

minerals pm = 3.85 g/cm3

crust pc = 2.70 g/cm?

P2 = Pm - Pc
p2=1.15 g/cm?3
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Numerical simulation

3 Reference gravity field
crust pc = 2.70 g/cm
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Numerical simulation

Reference gravity field
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Logiciel Tesseroid - Leonardo Uieda

Leonardo Uieda, Everton P. Bomfim, C. B. E. M. (2011). Optimal forward calculation method of the marussi tensor due to a geologic structure at goce height
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Numerical simulation

Reference motion of the carrier

Position Attitude
A : longitude o : heading
® : latitude X : pitch
h : height n : roll
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Numerical simulation

Reference motion of the carrier

Mission ESSAUV12
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A (deg)

Numerical simulation
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Numerical simulation

Reference motion of the carrier

v (deg)
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Numerical simulation
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(m.s™%)

Numerical simulation

Specific force
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