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Abstract: The existing multispectral imaging technologies usually utilize optical spectroscopy and multiple
detectors to capture spectral images. These techniques suffer from complexity, a large amount of data and low
efficiency. Addressing these deficiencies, in this paper, a spectral encoded computational ghost imaging
technology based on orthogonal modulation model was proposed. The orthogonal spectral encoded matrices fused
with Hadamard patterns were used to produce the illumination patterns that modulate the broadband light source.
A single-pixel detector was utilized to collect the back-reflected signal from the imaging objects. The
evolutionary compressive technology was applied to recover the mixed spectral image. The subsampled spectral
channel images were obtained from the mixed spectral image by means of the orthogonality of the spectral
encoded matrices. Then the group sparse compressed sensing algorithm was applied to reconstruct the full-
sampling spectral channel images, which finally fused the multispectral image of the imaging object. The

efficiency of the proposed method was verified by a numerical simulation and an experiment. The proposed
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technology simplifies the multispectral imaging configuration and greatly reduces the amount of data. The

orthogonal spectral encoded strategy can extend to more spectral channels and also can be applied to polarization

imaging, information encryption, and other many fields.

Key words: spectral imaging; ghost imaging;

technology
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Fig.1 Implementation process of spectal encoded computational ghost imaging technology
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Fig.2 Spectral encoded matrices and Hadamard matrix
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25%, 50%, 75% and 100%
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Tab.1 MSE of the reconstructed spectral channel images and the corresponding original images under different

sample ratio (SR)
SR 6.25% 12.5% 25% 50% 75% 100%
Tr 9.37% 7.00% 4.76% 1.62% 0.63% 0.48%
Ts 6.57% 5.22% 3.81% 1.36% 0.62% 0.48%
Ty 6.97% 5.37% 4.17% 1.41% 0.64% 0.53%
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Tab.2 PSNR of the reconstructed spectral channel images and the corresponding original images under different

sample ratio (SR)
SR 6.25% 12.5% 25% 50% 75% 100%
Tk 58.42 59.68 61.35 66.02 70.17 71.28
TG 59.95 60.95 62.32 66.80 70.24 71.30
Ts 59.70 60.83 61.93 66.64 70.06 70.90

3 SEEMmEITTEXEA G LR

WA B 50T LA, B Hadamard & [5] 2 il
B TE B G B 4 ) S0 174 45 52 ICBRE AT LA sy A58, 5
MGG o BE I AN 1) SE IR 5T, $5 A R
BESHE 5 PR . BUR R G ABE AR 7 . A
TRFG A U SRR 43 o BRI T 2S5 1) 52 0 = 2%
8, T2 PO &0 B s de ) n s & m
VR T AE L ) G Ak ok S BT TE A S TR ) 8 S A
— 3 Y PR, 33X HLR ] 2 T RO RO HOR (Digital
Light Processing, DLP) 1 # 521X (< 2 TDP-98) > 5
G IR B R AR o TR HL AR g O B R
Hadamard & 81 53 )5, A CBGH BORE, B2 (0K 02
DS BN AR A, WA S 1) B (5 2 BR R R
T (5 18 PMMO2) W B I 5 46 v (55, A 1Y
HLE S 28 R R R (B AR R PCI-9816H), B fl{L
JE R AN AT OGS EBR R . T A
JIT B D6 I8 B G35 S [, A HT DG 2R 563 4L (USBS
3000-UV) il B2 AR 2 L0 . SO0 A Lt i
T, W25 R ANE 6(a) s & 6(b) o T I fit HImy

5 G AT R R SR A A 1]

Fig.5 Structure diagram of spectral encoded computational ghost

imaging
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Fig.7 (a)-(f) Experimental results under sample ratio of 6.25%, 12.5%,

25%, 50%, 75% and 100%
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