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Abstract: Atmospheric transmittance is an important factor affecting the radiation measurement preci-
sion. Generally, the error of conventional atmospheric transmittance calculated from atmosphere pa-
rameters by using a atmosphere model calculation software such as MODTRAN is above 15% , which
limits the target radiation measurement precision greatly. Therefore, a new radiation measurement
method was proposed, by which the ratio between the really-measured atmospheric transmittance and
the calculated one for a distance was taken to obtain an atmospheric transmittance correction coeffi-
cient. Then, the correction coefficient was used to correct atmospheric transmittances of other meas-
urement distances. Experiments show that the precision of the corrected atmospheric transmittance is
better than 8. 1%, which improves the target radiation measurement precision greatly. A radiation

measurement experiment was performed by using a midwave infrared camera and a blackbody, and the
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results show that the radiation inversion precision obtained by the conventional method is about 20%

and the precision obtained by the proposed method using the corrected atmospheric transmittance has

been better than 10%.

Key words: radiation measurement; atmospheric transmittance; blackbody; proportional correction;

radiation inversion
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Fig. 1 Schematic diagram of radiation measurement

method based on atmospheric transmittance

proportional correction
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Fig. 2 Calibration result of midwave IR camera
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Tab.1 Measurement value of blackbody at 203 m
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Fig. 6 Image of blackbody at a distance of 615 m
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K2 BUNEEETH MODTRAN HEASETEZEMKREGASELTER

Tab.2 MODTRAN and corrected atmospheric transmittances at different distances

- B B MODTRAN 5 MODTRAN 355 KAE T M IEJ& 1
/m RS L' /(Wem™ 2 esr) RABITER &' KIEREL C. KABELH "
408 0. 467 0. 692 0.87 0. 60
615 0.528 0. 656 0.87 0.57
820 0.576 0. 627 0.87 0. 545

4.1.3.1 % F MODTRAN # £ X A& & o FFEER ST L' B 284K B AR A G 3
B AR 58 4 RUE HirfRRE L., £ 341 T7THT MODTRAN K
R C2) B LA WLEE 2 BE W B o. KB i 2600 Ao i 5 B T 2
ERmBM G . MODTRAN 58 i K <5 i %

#*3 ETFT MODTRAN KSEREMNBEHREHREER

Tab. 3 Target radiation inversion results based on MODTRAN atmospheric transmittance

HirlEE  MODTRAN & H A B H#r HbrdEse i/ S S ST R 2
(m) KRBT ER o' /°C mE{H (Wem 2esr!) (Wem ?esr ) /(%)
40 6 394 1. 926 1.735 9.9
50 7412 2.671 2.353 11.9
408 0.692
60 8 708 3.633 3. 140 13.6
65 9 480 4. 209 3. 609 14.2
45 6 672 2.274 1.916 15.7
50 7133 2.671 2.211 17.2
615 0. 656
55 7 654 3.122 2.545 18.5
60 8 259 3.633 2.933 19. 3
45 6 500 2.274 1.814 20. 2
820 0.627 50 7 028 2.671 2.168 18.8
60 8 080 3.633 2. 874 20. 9

4.1.3.2 ATFHREBXAELTFEN B RGHEIR MODTRAN 3R 5 L', 22K B Fr i 5
MR o) F FH 21 A HH AL 48 25 BE Wi 7« GREITE B L., BA4LHHTETR
E bR B H G & IEE KRR B T R o M EERABER o 0 H RS SR

R4 ETRERXRSEZENEREHRELER

Tab.1 Target radiation inversion results based on corrected atmosphere transmittance

HirlE®  MODTRAN i H r i B H % Hprfase i/ S A 5 B/ SR 22
/m KRBLHR o’ /C ) A{E (Wem ?esr!) (Wem ?esr ) /Y%
40 6 394 1.926 2.001 3.9
50 7 412 2.671 2.714 1.6
408 0. 60
60 8 708 3.633 3.622 0.3
65 9 480 4,209 4,163 1.1
45 6 672 2.274 2. 205 3.0
50 7 133 2.671 2. 545 4.7
615 0.57 X
55 7 654 3.122 2.93 6.1
60 8 259 3.633 3. 376 7.1
45 6 500 2.274 2. 087 8.2
820 0. 545 50 7028 2.671 2. 495 6.6
60 8 080 3.633 3. 306 9.0
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Fig.7 Equipment drawing of radiation measurement

experiment at FUZHOU
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Fig. 8 Image of blackbody at a distance of 80 m
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Tab.5 MODTRAN and corrected atmospheric transmittances at different distances

N B B MODTRAN %8 45 5 MODTRAN i}-& KRBT H e IE A Y
/m L' /(Wem 2 esr ! KEBLHK o’ KL &% C. KEBITH w”
154 0. 385 0.762 0.946 0.72
222 0.425 0.741 0. 946 0.70
309 0. 467 0.719 0.946 0.68

SRIG S M BEAE T 53 R0 IE A9 R s i AR

I 0 2 47 i S S 3
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4.2.2.1 #F MODTRAN it x & & it F e

B A% 8 4 ROR

6 5 T FLIR i 21 40 A HL X A [A] R

B AR BRI, L E T MODT-
RAN IE K& i R M MODTRAN i & 2 8
BB H bR e B ST 4

#®6 ETF MODTRAN ASEFEMBEREHRES

Tab. 6 Target radiation inversion results based on MODTRAN atmosphenc transmittance

H#rlEE  MODTRAN & H A i H#r HbrdEse i/ S S S R 2
/m KEBITHR o /C & (Wem 2esr!) (Wem ?esr ) /(%)
45 4300 2.274 2.195 3.5
50 4 854 2.671 2.594 2.9
154 0.762
60 6111 3.633 3. 500 3.7
65 6 900 4. 209 4,068 3.3
45 4146 2.274 2. 084 8.4
50 4627 2.671 2. 442 8.6
222 0.741
60 5779 3.633 3.299 9.2
65 6 480 4. 209 3. 820 9.2
45 3959 2.274 1.944 14.5
50 4421 2.671 2.298 14.0
309 0.719
60 5 554 3.633 3. 164 12.9
65 6 262 4. 209 3.705 12.0

x7 ETRERXRSETXENBEREHRRES

Tab. 7 Target radiation inversion results based on corrected atmosphere transmittance

H b i MODTRAN 1% H b i H#r SRR PV SR S R/ ST R 22
/m KEBILHK o’ /C HIRER (Wem ?esr ) (Wem ?esr ) /CY0)
45 4 300 2.274 2.319 2
50 4 854 2.671 2.741 2.6
154 0.76
60 6 111 3.633 3. 70 1.9
65 6 900 4,209 4, 30 2.2
45 4 146 2.274 2. 207 9
50 4 627 2.671 2. 585 3.2
222 0.7
60 5779 3.633 3. 488 4
65 6 480 4.209 4.038 4.1
45 3 959 2.274 2. 06 9.4
50 4421 2.671 2.432 8.9
309 0.68
60 5 554 3.633 3.348 7.8
65 6 262 4. 209 3.920 6.8
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