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Abstract

Near infrared nonlinear imaging is widely used in fields such as medical diagnosis, bioscience, en-
vironmental detection, and safety checks. This article combines Collins approximation theory to
derive the intensity distribution formulas for fundamental frequency light, signal light, and sum
frequency light, providing a theoretical basis for improving sum frequency efficiency and beam
quality; Secondly, based on the derived formula for light intensity distribution, three wave light
intensity distribution images were simulated using Matlab software. Based on the same optical
path, three wave intensity distribution images were simulated using Zemax software, and com-
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pared and analyzed with Matlab simulation results, which were consistent. Finally, Gaussian white
noise was added to the sum frequency light intensity distribution map simulated by Zemax soft-
ware, and the image was further optimized through spatial filtering, resulting in a significant im-
provement in image quality. The research results of this article provide theoretical support for
upconversion imaging research.
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Figure 1. Optical path diagram
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Figure 2. Simulation of intensity distribution of fundamental frequency light
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Figure 3. Simulation of intensity distribution of signal light

B 3. ESAAAR IR

20 20
4 18
0 25 18
16 0 16
0.2 i
14
15
12 3 ‘ 12
10
10
0.2 8
6
-0.4 k 4
2
0.6

-0.6 -0.4 -0.2 0 0.2 0.4
x/mm

y/mm
o
HARS 5

®

[

IS

N}

-0.5 .
y/mm 0.5 x/mm

Figure 4. Simulation diagram of intensity distribution of sum frequency light
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Figure 5. Simulation diagram of fundamental frequency light intensity distribution
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Figure 6. Simulation diagram of signal light intensity distribution
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Figure 7. Simulation diagram of frequency light intensity distribution
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Figure 8. Grayscale image and its histogram
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Figure 9. Gaussian white noise and its histogram
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Figure 10. Mean filtering and its histogram
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Figure 11. Median filtering and its histogram
11 PMEREEEERE

Figure 12. Gaussian filter and its histogram
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