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Abstract: The traditional path tracing algorithm can effectively track the trajectory of light, thereby presenting the real rendering effect on
the screen,but it can only track the specular reflection or regular refracted light, tracking diffuse light is inefficient. Ray tracing based on
Monte Carlo probability method can achieve the lighting effect of diffuse reflection between objects in a statistical sense, which greatly
solves the defects and efficiency problems of traditional ray tracing. However,Monte Carlo method is error free only when the number of
samples is infinite. In order to improve the rendering performance and quality and reduce the error as much as possible,an optimization
method for denoising according to the color sampling distribution is proposed. This method can reduce the number of samples and remove
the noise through post—processing. Through the contrast experiment of rendering virtual scene in self—developed graphics engine, it is
found that the method of denoising according to color sampling distribution can achieve better rendering and denoising effect,and improve
the performance of the entire algorithm.
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ALGORITHM 1 ;Single-Scale Ray Histogram Fusion

Input ; MC image u , corresponding histograms h , patch size w |
search window size b , distance threshold %

Output ; Filtered image u

1:u0

2. n <0 //auxiliary counter at each pixel in the image

3 :for every pixel i do

4. P, <—patch centered at pixel i

5 W, <—search window with size b for pixel i

6: c«0and V<0

7. foreveryj e W, do

8 Q; <—patch centered at pixel j

9 d «—ChiSquareDistance( h(P,) ,h(Q,) )

10 if d < kthen

11 V—V+u(Q)

12. c—c+1
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13. end if

14 . end for

15:VeV/¢

16: n(P;) <—n(P;) +1// +1 for each pixel in P,

17:u(P,) «—u(P)+(V-u(P,))./n(P,)

18 :end for

Notation convention: u (P,) is the evaluation of ii on each pixel
in patch P, (the same applies for u , n, h. The operator ./ (line

17) represents element—wise division.
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