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Abstract

Traditional pixelated non-photorealistic rendering methods often suffer from problems such as
complicated operations, manual adjustment of numerous parameters, and extremely high time
complexity. To address these issues, this paper proposes a high-performance real-time pixelated
non-photorealistic rendering method. Firstly, a lighting model is designed, followed by edge de-
tection to extract the edges of the target object. Interpolation is then applied to pixelate the image,
with the lighting model effect combined with dither effect processing for real-time rendering of
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dither stylization effects. The experimental results show that the proposed high-performance
real-time pixelated non-photorealistic rendering method reduces the time complexity and simpli-
fies the adjustment steps compared with traditional pixelation methods, while improving the
rendering effect.
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(3)FF %L ~F ScreenSize
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Output
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() F TS5 PixelSize
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1.a=Diffuse(V)
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2.b=Specular(V)
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3.L=atb
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4.PixelSize=Pixelate(depth,ScreenSize)
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5.8 FHBE N LECE U R Mré*8
6.posinput=GetPositionInput(depth)
IERBCRHATLTI R AL FR A B
7.f=Dither(Mr8*8,posinput)
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Figure 1. Pixel based non realistic rendering edge detection process
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SINAL ENTI
8-bit Pixel Art

Figure 2. Dither dithering stylized effect
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Figure 3. Merge renderings
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Table 1. Relationship between the number of scene patches and overhead time

* 1 AR RESHHEREIXRR

Yyt i 80 s A4 CPU P47 84} (8] (ms) GPU “F-¥FF £ 1 [d] (ms)
0~10 15 15.32 35.3
10~100 15 35.64 42.4
100~1000 10 21.3 23.31
1000~10,000 10 45.29 67.45
10,000~50,000 15 33.68 95.36
50,000~100,000 15 45.21 59.84
100,000~150,000 20 30.5 88.65

Table 2. Relationship between the number of lighting environments and overhead time
2. ABRIMEHESFHIEXRR

BIAICEE R 16 CPU ~FH A i [ (ms) GPU “FEFF 4[] (ms)

1 16.47 14.88

5 34.24 22.15

10 56.45 30.21

25 78.24 36.97

50 99.52 43.23

75 123.78 65.12
100 154.123 80.21

43.2. HBEIEHREDH

R RN FEATIEY, SRR YA, CSREAFEDRRIEE T, REE A BRI
0L ¥ e ik FE ST 1 BRI 2 IR o DA EAS AR G R IA IS X6 () — 3% S i e aok 2 o e 12k i R FH %6
Mz . ande 3, & 4 Fime SHTRIH, s AN RN A 80 58 R B0 6 BRSSP A7 2 1 5%

Table 3. Relationship between the number of scene patches and utilization

"3 REARESFIRRIRR

ST A A CPU P4 RI il GPU PR i 5
0~10 15 14.3% 15%
10~100 15 16.70% 27.20%

100~1000 10 22.50% 34.10%
1000~10,000 10 26.40% 39.86%
10,000~50,000 15 32.10% 45.38%
50,000~100,000 15 34.20% 51.54%
100,000~150,000 20 37.48% 59.87%
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Table 4. Relationship between the number of lighting environments and their utilization

T4 ARFBEHESFIRRIRR

IR = CPU “P-¥FI H % GPU “F 7 %

1 15.54% 16.5%

5 20.21% 21%

10 25.98% 30.15%

25 28.49% 44.10%

50 30.84% 49.3%

75 33.57% 54.12%

100 36.15% 58.90%
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Figure 4. CPU utilization comparison
[E 4. CPU FI A ZxttL Elf%
= W sk
20 | ESwaps
(0]
215
7l
Fa
E<])
0 | |

50N RmR

Figure 5. GPU utilization comparison
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Figure 6. Comparison of CPU utilization under different lighting
amounts
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Figure 7. Comparison of GPU utilization under different lighting
amounts
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Figure 8. Stability comparison
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