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Estimation of Operating Range of Infrared System to
Cruise Missile Based on MODTRAN
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Abstract: According to the minimum resolvable contrast criterion, the method for calculating the

maximum detection range of an airborne infrared imaging system to a target in a background environment

is studied. The infrared radiation characteristics of the infrared target in two wavebands of 3 to 5 µm and 8

to 14 µm and the influence of background radiation and atmospheric transmittance etc on the detection

range are analyzed. The derivative formula of the detection range is given. Finally, the atmospheric

transmittance is simulated with the MODTRAN. The atmospheric spectral transmission data with a

wave number interval of 1 cm−1 is obtained. The irradiance on the detector in each mini wavelength

region is calculated. By taking the relationship between the atmospheric transmittance and the distance,

the replacement of atmospheric transmittance by constant or fitting function in the traditional algorithm

is canceled. Taking the cruise missile as an example, the detection range of an infrared system is calculated

numerically. The simulation result shows that this calculation method is feasible.
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J 2 TUVWXKLOPQYZ[\]^

\] /µm \]^Z _` OZ[ OY

3∼5 W/Sr·m2 3.367014 1574.209 318.1675

8∼12 W/Sr·m2 44.32611 713.5899 264.1858

J 3 3∼5µm VWTU_`a^Qbcdefghi

DPQQ /km
DPWZ

PQ 5 km PQ 23km

_` OZ[ OY _` OZ[ OY

5.0 km 7.006 12.134 15.880 7.230 12.849 16.996

5.5 km 7.294 12.659 16.570 7.513 13.313 17.673

6.0 km 7.555 13.160 17.225 7.766 13.812 18.316

6.5 km 7.817 13.596 17.849 8.026 14.228 18.927

7.0 km 8.059 14.052 18.446 8.261 14.681 19.511

7.5 km 8.285 14.449 19.018 8.492 15.118 20.071

8.0 km 8.409 14.869 19.569 8.708 15.479 20.610

8.5 km 8.768 15.237 20.099 8.941 15.882 21.216

J 4 8∼12µm VWTU_`a^Qbcdefghi

DPQQ /km
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PQ 5 km PQ 23km

_` OZ[ OY _` OZ[ OY

5.0 km 5.001 4.556 7.018 5.119 4.630 7.231

5.5 km 5.300 4.890 7.316 5.392 4.966 7.527

6.0 km 5.563 5.154 7.600 5.655 5.230 7.788

6.5 km 5.827 5.418 7.854 5.918 5.494 8.054

7.0 km 6.091 5.684 8.101 6.182 5.754 8.295

7.5 km 6.355 5.948 8.339 6.446 6.023 8.542

8.0 km 6.620 6.213 8.572 6.719 6.298 8.757

8.5 km 6.884 6.478 8.809 6.975 6.553 8.981
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