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In the work, it is analyzed the concept and key features of adaptive selection of lighting 

models during the 3D-rendering. 

 

Rendering [1] is the most computationally expensive stage during the formation of 3D-

scenes. Therefore, the optimization of lighting modeling during rendering process is important. 

Adaptive lighting modeling is a technique used in computer graphics to improve the quality 

and efficiency of lighting reproduction depending on given conditions. Let's consider the 

directions for adaptive lighting selection: 

Selective lighting method. As the visualization scenario changes, the program adaptively 

switches between lighting modeling algorithms, such as rasterization, ray tracing, or photon maps. 

Distributed Lighting. To save resources, complex global illumination models are applied to 

key elements, while simpler models are used for elements of lesser importance in the scene. 

Implementing Levels of Detail (LOD) [2]. Using different levels of lighting detail depending 

on the object's distance from the camera or its visual importance. 

Using shaders [3]. Adaptive use of shaders can help adjust lighting in real time, changing the 

quality and type of lighting on the fly, according to the current rendering needs. 

Variable density of lighting samples. In more dynamic scenes, it is possible to adjust the 

placement and density of lighting samples to more effectively reflect changes in lighting. 

Integration of static and dynamic lighting, where dynamic light sources are activated only 

when needed, saving resources without losing rendering quality.  

Use of intermediate buffers to reduce the cost of performing complex lighting calculations in 

real time. 

Adaptation to hardware. Optimization of lighting algorithms for different levels of computing 

power, allowing for the most efficient use of available hardware. Development of cross-platform 

solutions that ensure consistency and quality of lighting on different devices.  

Realistic material modeling. Accurately modeling the interaction of light with various 

surfaces and materials, including support for anisotropic reflections, subsurface scattering, and 

other complex effects. Using physically correct lighting models that increase the overall realism 

and immersion of graphical scenes. Studying these aspects can help developers create more 

dynamic, visually appealing, and efficient graphical scenes, which is important in today's highly 

competitive gaming and visualization industries.  

Adaptive selection of Bidirectional Reflectance Distribution Function (BRDF) [4-6] allows 

developers to optimize the rendering of scenes in computer graphics, ensuring high image quality 

while using resources efficiently. Let us consider the issue of adaptive BRDF selection. The choice 

of BRDF for a particular material or object may depend on its visual significance in the scene. 
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Using more complex models for objects in focus and simplified models for those in the 

background or difficult to see can significantly reduce the overall computational requirements. As 

with lighting models, BRDFs can have different levels of detail. Defining the LOD for a BRDF 

allows developers to adapt the level of complexity of glare and shading depending on the distance 

to the camera and other factors. The choice of BRDF should be based on the physical properties of 

the materials being rendered. Using real-world measurement data to model glare can increase the 

realism and accuracy of the image. In dynamic scenes where lighting can change frequently, it is 

important to consider how the BRDF responds to these changes. Adapting the BRDF in real time 

to new lighting conditions can help maintain high rendering quality. It is important not only to 

choose the right BRDF , but also to optimize its execution according to the capabilities of the 

hardware. Efficient shader algorithms and code optimization can reduce resource costs while 

maintaining high rendering quality.  

Sometimes it can be useful to use combinations of different BRDF models within a single 

scene to achieve the best balance between quality and performance. Applying these strategies will 

allow developers to create more efficient and visually appealing computer graphics, adapted to 

different computing capabilities and usage scenarios. 

Conclusions. The techniques of adaptive lighting modeling can improve computing 

efficiency and provide more realistic and high-quality images in computer games, visualizations, 

and other graphics applications. 
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