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Single-pixel infrared hyperspectral imaging for gas sensing
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KB F DN A A= 7%, BREEIE « HERERER Y « B L W\ o 728 TIEH
SNTWD[], BIEAS AL TWADIX, DHFE L 2 RITTRHIERT LA Z A A b TR
AX vy T LE HDHWIE, 7V okl 2 RonhRERT LA ZfAGDETEE Y B
TTWREEZHE LAY M EEDLHFXTHD, L, BT THEDRL TS 2 IRITHRIMN R
HIZR T LA X AEBEIR D Si_X— A D & DI _BIRE DA TV, ZD7=)—fRIZE 7 BV
DO axR FLEL 2D E W) MERS H[2].

— 5. BREZT LA ZEDRWA A=V T RIEE LT, YA ET B A=V T LM
XN DA AFIER IR STV D, T O TlE, Digital Micromirror Device 72 £ D Z2 ]
EReEHFE LT 47 7 X AT, ZBRIEFH Y — b 1 RTHET —F 015 2 IoTHEiR T —
ZEET, BT HFIETH D, ZOFEF, BOLERRRICBWOLRIAMEEZ B TEX5H 2
Lo HIERIRDIER A= AR RET S 2 L THIERIRZ EMECX AR H L L, L
E Vo R B EEO3],

Forlx, 7=V v TN TN A=V T HGERAEDE D Z LT, B2
T L DRI eA A= 0 7 Hifli 2 BA%E L 7= [Fig. 1(a)], AN OJFEIRGE L LT, InGaAs B
FFT 4T 7 &L 185201 THz DU RAMDEIRZ iV, G ET A FF ¥ — k& HCN H A ZfHaE
DETAEHZ W T, AR O 53R EE 72 10 GHz D3 fERE A Ff 20 oA A —2 v 7 iR D
BT ACE) L7 [Fig. 1(b)], AFAMNIZHFRIMEIRA~DICH ., @i 7 — U =55k L AE 7 mnd
{b[4]. FTHRA AT SO A= ZPE B TED LIZHIE T — % OJEME[3]72 &, Fx 738 B M
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Fig. 1. Single-pixel infrared hyperspectral imaging. (a) Schematic of the system. (b) Hyperspectral images of a sample
comprised of a test chart and a HCN gas cell. Upper panel shows a measured spectrum of HCN gas. Lower panels
show sample images which correspond to frequencies at 194.584 THz with no molecular absorption and 194.817
THz with molecular absorption. The images, where the pixel counts are 32 x 64, were reconstructed from
measurements with Hadamard patterns for spatially modulated illumination.

[1] Manolakis, D., Golowich, S., & Dipietro, R. S. IEEE Signal Processing Magazine, 31(4), 120—141. (2014)
[2] Graham M. Gibson et al. Opt. Express 25, 2998-3005 (2017) [3] Edgar, M. P., Gibson, G. M., & Padgett,
M. J. Nat. Photon., 13(1), 13-20. (2019) [4] Hashimoto, K., & Ideguchi, T. Nat. Commun., 9(1), 4448. (2018)

© 2019%F [CRAYEER 03-398 3.8



