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Abstract: This report is a summary of the paper “Caractérisation garantie d’un dispositif de mesure de grandeurs thermiques”.
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1. Paper outline

Goal: identify parameters for the thermal device

Two problems: (1) parameter estimation. Assumption: the set-up (?) is modeled with quantities that are perfectly known. Then it’s a set inversion problem.




 (2) error modeling. Assumption: taking into account the measurement and model error, the output error is viewed as an uncertain but bounded quantity. Then it’s treated as a set projection problem.

Morality: comparison with classical statistic approach; improvements of the device.

2. Key notions

Indirect measurement: 

· Grey model: things remained partially unknown.

· Indirect measurement: attribute to them numerical values

· Inevitably, uncertainty (( model error

-- Traditional approach: probability and statistics.

-- Shortage: (1) lots of experiments needed; (2) optimization locality; (3) numerical algorithm contains itself errors.

3. Techniques and models

Context: periodic heating method for measuring simultaneously conductivityλand diffusivityαof  sample material. 

Device setup: the heating source is a Fourier transformed signal. Each sample is related to a value y(i,j) = Tbefore (i) / Tafter (i) which indicates its thermal property.

Model: parameter vectors

· Guaranteed estimation with bounded error context

Algorithm: (1) SIVIA for set inversion; (2) INSIDE for ?; (3) PROJECT for ?

Results: 

4. Comparison with statistics **

