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Analysis and application of Physically-Based Rendering (PBR)
normal mapping technology in bronze wares

GUO Huifang, WANG Junxiu

( Department of Computer Engineering, Taiyuan Institute of Technology, Taiyuan 030008, China)

Abstract; Bronze wares are not only treasures of ancient Chinese art, but also precious world cultural heritage. The intricate
surface textures of bronze wares result in ultra—high models when established through carving methods, which is unfavorable for
rendering in games and digital museums. This paper focuses on the normal mapping technology based on the Physically —Based
Rendering (PBR) concept, combined with the Cook—Torrance model suitable for metal materials. It precisely combines the physical
material—based lighting calculations with the normal, and particularly applies this technology to low—poly bronze objects. The paper
tests the algorithm “s feasibility through some empirical values, and ultimately effectively presents the texture, convexity and
concavity, as well as gloss, and gloss changes of bronze wares. This significantly enhances the detail and realism of bronze models,
contributing a viable method for the digital protection of bronze cultural relics.
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Fig. 7 Bronze animal face texture map
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Table 1 List of experience parameters

. IR SR
iy - -
k, kg ko fo k om fE
R 0.175 0.614 0.8 0.3 0.5 1 x 500
G 0.012 0.341 0.8 0.3 0.5 1y 500
B 0.012 0.041 0.8 0.3 0.5 1 z 800
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Fig. 8 Texture mapping bronze Jue effect diagram
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Table 2 Table of normal transformation values at the same position

N, IS Ny(bump = 5) Ny(bump = 50) Ny (RIS
R
X Yy z X Yy z X Yy z X Yy z
1 0.5334 -0.6374 0.5556 0.5628 -0.3608 0.5556 0.8275 -0.3433 0.5556 0.7425 -0.1102 0.5192
2 0.5324 -0.6379 0.5554 0.4932 -0.6771 0.5554 0.1402 -1.0301 0.5554 0.6654 -0.2239 0.5324
3 0.5297 -0.6388 0.5562 0.6571 -0.5113 0.5562 0.6356 0.5562 0.5562 0.7503 -0.1474 0.498 0
4 0.5270 -0.6396 0.5570 0.5079 -0.6592 0.5570 0.3309 -0.8357 0.5570 0.6133 -0.3605 0.5298
5 0.5242 -0.6405 0.557 8 0.4654 -0.6993 0.5578 -0.0639 -1.2288 0.5578 0.6957 -0.0848 0.5388
6 0.5215 -0.6414 0.5586 0.5411 -0.6218 0.5586 0.7176 -0.4453 0.558 6 0.7272 -0.0756 0.5308
7 0.5341 -0.6375 0.5543 0.9459 -0.2257 0.5543 4.6518 3.4800 0.5543 0.8798 0.1842 0.4347
8 0.5614 -0.6384 0.5551 0.7863 -0.3835 0.5551 3.0804 1.9105 0.5551 0.7279 -0.2330 0.449 3
9 0.5287 -0.6393 0.5559 0.4405 -0.7275 0.5559 -0.3536 -1.5216 0.5559 0.508 0 -0.5685 0.498 8
10 0.5260 -0.6401 0.5567 0.5750 -0.5911 0.5567 1.016 2 -0.1499 0.5567 0.6676 -0.0944 0.5423
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Table 3 Table of corresponding normal vector angles

. N, &N, Kff N, &N, Fffi N, &N, Jeff

i 6,/(°) 6,/(°) 6,/(°)
1 2.38 23.17 34.19
2 3.15 27.93 25.80
3 10. 33 64.42 32.52
4 1.58 15.15 16.58
5 4.71 37.85 35.35
6 1.58 15.83 36.53
7 31.25 84.35 53.51
8 20.29 78.57 27.58
9 7.03 48. 60 1.93
10 3.98 36.25 34.30
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