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ESTIMATION USING REAL MEASUREMENTS

• March 11 2011, Japan
• Earthquake, tsunami, nuclear 
accident

• Estimate radioactivity dispersion
• Use atmospherical dispersion 
models 

Lagrangian Dispersion Models

At the end of the day, the dispersion
process is approximated by a linear
system

y(ξ, t) =

∫
t

0

A(ξ, τ)x(τ)dτ
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Our Solution: Sparse + Positive Constraint

minx ||Ax− y||2 + λ||x||1
s.t x ≥ 0

� Now the solution will be sparse, non-biased and positive.

� But the problem is a bit more complicated - we have three heights:
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• Dispersion of particles by the 
atmosphere

• Approximated by a linear model
• Discretized into a linear system

A

Our method

Step 1: Matrix cleaning

Step 2: Sparse regularization
•  Total emitted quantity matches 
the Xe inventory in the plant 
before the accident.

• The estimated emissions can 
be related in time with the events 
during the accident.

Tikhonov with a priori solution - State of the Art

minx ||Ax− y||2 + λ||x− xa||2

Biased solution → non objective solution
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• [2] uses an a priori solution
• Hence, gives a biased result

State of the art

• Large condition number, ill-posed problem 
• Regularization needed
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