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1. Materials
[bookmark: OLE_LINK62][bookmark: OLE_LINK5][bookmark: OLE_LINK6]DCM was purchased from Exciton. TiN NPs was purchased from DK nano. NLCs was purchased from Slichem. All of these materials were used as received without further purification. The absorption spectrum and fluorescence spectrum of the DCM ethanol solution are shown in Figure S1. The absorption peak of DCM is about 470 nm, and its fluorescence peak is near 625 nm. The green line at wavelength of 532 nm indicates the pump light. Figure S2(a) shows the SEM image of TiN NPs. The particle size of TiN NPs is about 40 nm in diameter. Figure S2(b) shows the EDS of TiN NPs. Moreover, EDS mapping images of TiN NPs are shown in Figure S2(c-e). Results show that the material using in our experiment is high purity TiN NPs. The C and O elements measured in the Figure S2(b) are mainly from the C tape substrate and the attachment on the sample surface. In addition, The absorption spectrum, scattering spectrum and the electric field intensity distribution of TiN NP are calculated by using FDTD method. The absorption peak of the TiN NP is about 515 nm as shown in Figure S3(a). The absorption spectrum of the TiN NPs is sufficient wide, which has a considerable overlap with the absorption and emission spectrum of the DCM dye at a large wavelength range. In the wavelength range of the emission spectrum of the DCM dye, the scattering intensity of the TiN NPs is strong as shown in Figure S3(a). In addition, the electric field intensity around the TiN NPs is enhanced by the LSPR of the TiN NPs at this wavelength range, as shown in Figure S3(b, c). These are beneficial to enhance the laser properties of random laser.
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Figure S1. Optical properties of the DCM ethanol solution.
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[bookmark: OLE_LINK8]Figure S2. (a) SEM image of TiN NPs. (b) EDS of TiN NPs. (c,d,e) EDS mapping images of TiN NPs.
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[bookmark: OLE_LINK3]Figure S3. (a) The absorption and scattering of the TiN NPs. (b),(c) The electric field intensity distribution of TiN NP.
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[bookmark: OLE_LINK7]Figure S4. The micrograph of the 1951 USAF resolution test chart (Part of the test chart).







Table S1. The resolution of the1951 USAF resolution test chart.
[image: 分辨率]


2. Optical characteristics of random laser and its imaging applications
[image: 绘图s5]
[bookmark: OLE_LINK4]Figure S5. (a) The FWHM of the random laser peaks at the pump energy density of 825 μJ/cm2. (b) The intensity of the corresponding emission spectrum as a function of the pump energy density.
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[bookmark: OLE_LINK68]Figure S6. Schematic diagram of the experimental setup using Nd:YAG laser as light source. λ/2, half wave plate; P, polarizer; L1, convex lens 1; L2, convex lens 2; D, Young's double slit plate; L3, convex lens 3. AF, AF resolution test chart; Ob, microscope objective; S1, scattering film 1; OP, object plane; S2, scattering film 2.

[bookmark: _GoBack][image: 600,220散斑(2)]
[bookmark: OLE_LINK13][bookmark: OLE_LINK2]Figure S7. The Speckle pattern illuminated by the NPDDNLC random laser. (a, b, c) Scattering film is 600 mesh. (d, e, f) Scattering film is 220 mesh.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK37][bookmark: OLE_LINK25][bookmark: OLE_LINK23]Figure S8. AF resolution test chart images illuminated by the NPDDNLC random laser in the complex scattering environment. 
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