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Snapshot imaging spectrometer for mobile phone

TIAN Jiu-yi"
(Shannxi Snap-spectrum Deep-light Technology Co. Itd., Xi’an 710065, China)
* Corresponding author, E-mail: jiuyi_tian@163.com

Abstract: At present, the mobile camera has the ability to obtain imaging information in the space (x-y direc-
tion) and depth (z direction) dimensions while the acquisition of spectral information has been stuck in RGB
tricolor. Limited by the size of the mobile platform, the traditional imaging spectrometer is difficult to be em-
bedded. Based on the integrated manufacturing technology of multi-channel array filters, micro-lens array
imaging and integration, this paper completes the overall design of the system, the design and manufacture of
the key components and overall assembly. The spectral imaging is verified experimentally. The overall phys-
ical size of the system is less than ®6 x 6 mm, the spectral resolution is 8nm, and the spectral range is
0.53—0.68um. The experimental results show that the spectral curves of any part of the object can be ob-
tained by imaging the object with different colors, which verifies the design index of the snapshot spectro-
meter. With the basic conditions of embedding the technology into mobile phones, the system is expected to

promote the integrated applications of imaging spectrometers.
Key words: imaging spectrometer; filter array; micro-lens array
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Fig. 1 Basic structure of the spectral imaging system of an array filter
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Fig. 2 Design method of the array filter assembly
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Fig. 3 Theoretical transmittance of 3x4 channel filter
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Tab.2 Performance comparison of the filters
Fri JE 1 Fil/nm WAL 4T BE/nm AW 1L /% Bl ESBUN
1 470~620 12 ~10 ~85 A0 e B SRR A TR R I [27]
2 722~880 128 1.72~3.84 ~45% A 5 e S — SRR A TR R I [26]
3 415~725 8 ~81 ~68.9 Agi U/ CZNKE /AgR L [14]
4 400~800 5 ~100 ~45 Al R [28]
5 460~630 9 ~27 712 Agi R/ ZNE 1AgR R [14]
6 530~680 12 ~8 83 AT S AR A B ATAE
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Fig. 6 Design results of the microlens array. (a) Simulation diagram of light tracing; (b) spatial position relationship of the

3x4 array lens; (c) simulated 3x4 array images; (d) MTF curves
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Tab. 4 Basic gluing process and parameters
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