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Reconstructing the temperature field from a small amount of

measured data based on Gappy POD algorithm
LUO Yun', QIAN Jin', WANG Yigui’, ZHU Daoxing’
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[ Abstract] Due to the restriction of measuring environment and measuring technology, the acquisition of temperature information
in industry is mainly based on a small amount of measuring point data, so it is difficult to get the complete temperature information
of the measured object. The calculation method can obtain the complete temperature information of the measured object, but the
calculation amount is large and the real-time information reproduction is poor.In order to solve this problem, and realize the rapid,
effective and accurate measurement of temperature distribution, a dimensionality reduction reconstruction algorithm of temperature
distribution based on Gappy POD low-dimensional representation is proposed, which can reconstruct the temperature field accurately
from a small amount of local temperature measurement data, and analyzes the influence on it of the number of POD bases, the
number of measurement points and the measurement points position when the above algorithm is used to reconstruct the temperature
field. The reconstruction results and error analysis of the bimodal temperature field model show that the reconstruction error is below
1x107", and the algorithm significantly reduces the number of measurement sensors, reduces the complexity and measurement cost
of temperature distribution measurement, and provides a new solution for data missing in industrial measurement.
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Fig. 1 Reconstruction process
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Fig. 2 The energy of each order POD base



B, G FT YRR R I R T AR 157

%51
0.10 0.07
0.08 0.06
0.06 0.05
0.04 0.04
0.02 0.03
0 0.02
-0.02 0.01
(a) BEZS 1 (b) HiZ52

3 HIFRK POD &
Fig. 3 The first two order POD

(a) (b)

(f) (g)

FWk, xR 2 Ay 5 20 i T A0 8 5 I R
POD A7 (10 /LI s FURH [+ 00 5o e A it
Oy, BSR4 s B 4(a) ~ (e) &
AT T ORI S, I 4(F) ~ () g it T E
RS R, AKX (17) R EER2ZE W 5
7N

P 4 ATRUA o B2 20 A 5 U6 T
A KRB F— 2, HAEMCR R AT

(d) (e)

B4 FE2ER

Fig. 4 Reconstruction results

8.00E-011
7.00E-011
6.00E-011

4 5.00E-011

i

&) 4.00E-011

B 3. 00E-011
2.00E-011
1.00E-011
0.00E+000

1 2 3 4 5
W T
Es5 MiXTRERRE

Fig. 5 Test condition reconstruction errors
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Fig. 7 Reconstruction errors of 3 and 5 sensors at random position
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Fig. 8 Reconstruction errors of different random positions with

different number of sensors
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