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Abstract The oxygen A—band passive ranging has become one of the most active research topics in the area of

mono-station passive distance estimation. However, the maximum estimating distance with acceptable errors is
limited by the saturated zone in oxygen absorption curve. Calculation of the spectral transmittance with Modtran

at 1 cm ' resolution is performed, and through data modeling, a passive ranging formula of zenith angle and average

absorption is obtained. This formula avoids saturated zone in the oxygen absorption curve, it makes the effective
=1

distance estimation range up to 50 km. In addition, the formula is not sensitive to absorption measurement error.

based on oxygen absorption at short-range, and promote its practical application.
OCIS codes 010.1030; 010.1285; 050.1940; 050.1970

For example, a zero—altitude sensor with a minimum detectable absorbance of A=10" yields an approximate
range error of not exceeding 50 m. The conclusion is expected to break through current situation of passive ranging
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Fig.1 Baseline data at path—length of 6 km
KL 2t i 4 B oA B 2, s i 856 T 20 R BT XL & 15 21 .
T=kyen+kyn+k,, (1)

R0 Uk~ kTR R

1 AR R LR KR RBUAE N k= - 7.731729%107"°, k, = - 2.777671x10°°, k, =0.974403, )5 12
R BN r=0.99709248

AT FEAL AR, v] A5 20 A 4 S AL B AR T I SE R

FE T 2 0T 7R () S0 A WS 335 S R il 2 b, 384N A T 7 O 12900~13170 em ™, FEMGICHT B 8 432K 2

Wavelength /um
0.780 0.775 0.770 0.765 0.760 0.755 0.750

1.0
0.9 r

Transmittance
e e
ooy N
1 1 | |

=
'S
T

0.3}

0.2 . . . . .

12800 12900 13000 13100 13200 13300
Wavenumber /cm™!

P2 S8 A WU I A R
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Table 1 Average oxygen absorbance at different propagation paths

~

A=1-

Path—length /km  Average absorbance Path-length /km  Average absorbance Path-length /km  Average absorbance

3 0.475750211 10 0.606378006 25 0.629535195
4 0.515368872 12 0.615967983 30 0.62988942
5 0.543320832 14 0.621841749 35 0.630013363
6 0.563740511 16 0.625274394 40 0.630065329
7 0.578987624 18 0.627219068 45 0.630091201
8 0.590552992 20 0.628346194 50 0.630105606
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Fig.3 Working curve of average absorbance versus distance
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Fig.4 Average oxygen absorbance versus sensor altitude and zenith—angle
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Table 2 Factors for ranging formula at different true altitudes

Factor Ar=0 km Ar=4 km Ar=8 km Ar=12 km
D1 8.6105314960252 0.874663042905413 4.69534806302062 7.32612817109006
D2 -0.0175828417611989 -0.0256959695432152 -0.0149083497825517 -0.0100411683588585
Ps 145.512387550475 132.561173640474 80.8479502317214 57.5967831680441
P 0.000417949365349066 9.68148934004531E-5 -2.54347870676275E-5 -3.71713916372874E-5
Ps 0.0981269013824215 0.199052609035635 0.196507719002565 0.24555973062301
Pe -436.340048166205 -461.709390325466 -406.997321429079 -542.424722466135
P -20.2823493357068 -16.9823062965133 -17.053876620299 -17.5687545915624
Ps 13.7580569336407 12.3103626119915 12.1294937045112 12.2455505908784
Po -18.8483190411291 -9.47066467463588 -4.39575485369927 -2.13278073056197
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