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Major Accomplishment

- Constructed an adaptive AUV path control.

 Coupled HOPS outputs, AREA simulator and
optimization codes together.

 Implemented HOPS/ESSE ocean prediction
and AUV path control parameters approximate
optimization in real-time.



FAF’05 Mission Al

Objective: Test Adaptive Rapid Environmental
Assessment mechanismes.

 Construct an adaptive AUV path control.
e Predict ocean In real-time.

e Optimize control parameters in real-time, s.t.
minimize TL uncertainty.
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Principle & Method

e Adaptive AUV path control --- yoyo control
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Depth (m)

Principle & Method
e Adaptive AUV path control --- yoyo control

Sound Velocity Profile
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Principle & Method

 Data assimilation through objective analysis

v O =+ Cov (x,X)[Cov (X,X)+R]"[d-d]
P = Cov (x,x)—-Cov (x,X)[Cov (X,X)+RJ"Cov (X,x)
v . background of SVP

X : random vector of sound velocities at grid points
X :random vector of sound velocities at measuremert locations

R :convariance matrix of CTD noise
d : vector of measurement result

d : background of sound velocities at measurement locations

w " :SVP estimate from OA
P9 - error convariance matrix



Principle & Method

e Cost function

{vo. 00} — {WAOA’UOA}

C~N(y,,00,Lr,LZ)> C?* ~N(W™,o

v o, . principal  estimate
o, .a priori error field

(6 ) = diag (P°*)

L = f(C*)
cost = Enoise {var (TL oA )}

,Lr,Lz)



Principle & Method

CTD

nojse

Yoyo

P.E.

®

SVP Generator]

R1 |—|TL1,1|

Rm —TL 1m|

TL uncertainty
associated with

Yoyo 1




s,

Implementation

e Plan 7/13~7/16
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Implementation & Results

e Plan for 7/17~7/26

Optimal: n=30, d=1000 for afternoon of Jul 26

100Hz, sr=1950m, sz=35m, rz=5m
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Implementation & Results

Optimal: points=30, threshold=1000 for morning 7/21/05

100Hz, sr=4550m, s2=35m, rz=5m

SVP from Realization1 SVP from OA 40 ‘
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Implementation & Results

Optimal: points=30, threshold=0.1 for afternoon 7/21/05

SVP from Realization SVP from OA
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Main Improvements

* OA grid
A priori error field
* SVP background for OA

e Gaussian random vector realizations base
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Conclusion

« Constructed an AUV yoyo control.
 Improved algorithms.

e Implemented ocean prediction and control
parameters optimization in real-time.

Future work

 Improve optimization for nonlinear,
nonseparable cost function.

e Stochastic optimization
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