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NETD test for the staring thermal imaging system

HU Ming-peng“? LI Hong-zhuang®? MA Dong-mei'
( 1. Changchun Institute of Optics, Fine Mechanics and Physics,
the Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China )

Abstract: The Noise Equivalent Temperature Difference (NETD) is a widely used performance parameter that
characterizes the sensitivity of thermal imaging sensors. 3-D noise technology is a new method, which is used to analyze
the noise of staring thermal imaging system. In temporal, horizontal and vertical dimensions, the noise may be divided
into seven components and a method for testing NETD is put forward. A series of frames are collected. Seven data sets are
established, and every component of noise is gotten. Then calculate the Signal Transfer Function (SiTF) by using the least
squares fit methodology. Through the experiment, the influences of integration time and gain on NETD are studied.
Experiment results show that the measurement is acceptable. Through the comparison between two kinds of measurement,
the validity of the method is verified.
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Table I Seven noise components of the 3-D noise model

Otv  Otvh

)
4)

©)

(6)
(7
®)
)
(10)
(11)
(12)
(13)

3-D noise component Description Staring array
Ovh Random 3-D noise Random
Ovh Spatial noise that does not change from frame-to-frame FPN, nonuniformity
Oy Variations in row averages that change from frame-to-frame Read out electronics
Oih Variations in column averages that change from frame-to-frame Read out electronics
oy Variations in row averages that are fixed in time Read out electronics line-to-line interpolation
Oh Variations in column averages that are fixed in time Read out electronics
ot Frame-to-frame intensity variations Frame processing
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Table 2 NETD, FPN and nonuniformity
3-D noise component Frequency component Staring array
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Table 3 Measurement result of own
Time 1 2 3 4 5 6 7 8
VRrws 1.2298 1.2382 1.2360 1.2483 1.2393 1.2444 1.2401 1.2333
Mean noise 1.2387
NETD=Vrums /SiTF=1.2387/43.698=0.0283K (1)y AT
NETD k 0.85~0.95
Paul A. Bell, Carl W. Hoover, Jr., Stanley J.Pruchnic, Jr.
NETD
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