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Short-range experiment of passive ranging
by oxygen absorption
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Abstract: By using an acousto-optic tunable hyperspectral imaging spectrometer as measurement e-
quipment and a halogen as the target, a short-range experimental program was designed to verify the
passive ranging technology based on oxygen absorption. The basic principles and experimental pro-
gram of the passive ranging technology based on oxygen absorption were introduced. Then, experi-
mental equipment and a target were chosen based on ranging principles and assumptions, and the pas-
sive ranging technology was tested and verified under short-range conditions. Experimental results
proof that this passive ranging technology also has the ranging capability when the target radiation and
atmospheric conditions are unknown, which shows the feasibility and advantages of this ranging tech-
nology. The measuring range is solved by a software simulation curve and a model fitting curve, and
the results give that the 4. 26 % ranging error comes from the model fitting curve and 6. 23% ranging

error from the software simulation curves. This result demonstrates that the model fitting curve based
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on experimental data not only can invert the target range in higher accuracy, but also can solve the

measuring range of a far-range target by the curve extrapolation.

Key words: passive ranging; oxygen absorption; hyper-spectral imager; baseline strength
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Fig.3 Experiment of data acquisition in near field
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wavelength of 740 nm and range of 130 m

HRAE AR £ IO 0] X6 2% A 00 o o5 | A [] B
JEI[R] T  ERE 4 43 00 i A7 Ak B R B4 B Y
JEIE . S T B A R O I [a) X O 3 Y 52
Ml 5 33 FEL 3 ) K A T 0t 0 4% W2 S e [) 1) 016 335 1
LRIEAT LA, AN 5 BTN

MIE S AT LLE L 7R TE G L BE R —
BYAE BL T o B A5 0 1% 4 S 5 2 e W ' B[] 1% 1
0[] b A5 388 A0 5 {EL > % 0 g 422 30 1 I B 8 D' e (1)
)38 IR AN 3 0 R O 1% 5 B 1 1E R BG RL RTTT 4
RIS MM A5 R . BOGETE A FRRJE R
PR 2R TC 0 S B R B e s . [R] I Bt 3 ROl
I [ ) 385 T SR 4 1 D 3 i 4k R BT
X2 AR B bR 0 5 85 AT BROAR H B IO 3 5
JFE SR AW AL A H R I B s T . B
S NN R OB IIDON i B R v I S R B
FH S BEAR TG h Ze iy M s L 32 5 1 OGS th 2 15
W LY o PRI X T S D SR AE E Y H AR T 35 Y
FIE K ' B ) AT LA v 0 A O % 0 B E PR L A A
THETIAERE ., SRR B TR AR
RO DR IN BB WL L SR AE L BT LA
W ' FsF ] 2 BT A 5 190 48 o TG 326 9T B4 R (R A
AR BE W T BEE H AR DI B9 3G i v i 4
D& 5 G NS T TR N NE P

Ry Y G, R i A A ST R TR B B L A
PR EG B AR AR5 B0 A SRS [m] BRI 5 6 1SR 4R
1 1 5 B 1 2 4 o A ) — i 1] o, O X
AT — R AL B 45 R AN 6 s,



521 &

| E 1 g

212 2 g1

5 5 5

Q Q Q

21 2os e N 208

r 740 745750 755 760 765 770 775 780 785790 A" 740 745750 755 760 765 770 775 780 785790  n 140 745750 755 760 765 770 775 780 785 790

Wavelength/nm Wavelength/nm Wavelength/nm
(d)305 m (€)370 m (H455m

P 5 A aRill i e 7 R B G I 18] LT ih £k 121

Fig. 5 Spectra of measuring points under different exposure time
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Fig. 6 Correlation images of spectra under different ranges (left) and enlarged view of local absorption band (right)
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B E /m 130 195 270 305 370 455

ER R 0.067 643 0.082 991 0.090 122 0.102 628 0.114 846 0.122 568
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