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ABSTRACT

One of the most important factors for the successful realization of a construction project is the use of
advanced software in the field of architecture. Nowadays there are many different programs for visualization. It is
increasingly used to help decision-makers make economically optimal decisions. However, lack of information
about interconnection of these programs and computer components leads to incorrect use of the program as well
as increasing of time spent for visualization. This paper describes a method of reducing the time spent for
rendering a final scene by changing the clock frequency of the computer. The data that have been obtained show
changes in the rendering time after using Overclocking process for different visualization programs.
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1. Introduction

There are many different programs for visualization. With the help of these programs decision-makers
choose the best solutions in the construction field. Lack of information about interconnection of these programs
and computer components leads to incorrect use of the program as well as increasing of time spent for
visualization. The object of the study is time spent for visualization in three programs: Revit, Artlantis, Lumion.

The majority of architectural objects are designed with 3D modeling [1-3]. Thereby 3D technologies play an
important role in the construction industry. Software in the field of architectural visualization has a large range
however the aim of all these programs is the same - to provide a good quality realistic picture as soon as
possible [4, 5].

Despite the relevance of the information about the presentation of construction projects, the amount of
literature in this field is extremely small [6, 7]. Most of the publications and manuals, considering the subject, are
methodological and explain how to work in three-dimensional environment of software systems [8-12]. Existing
reviews of programs for rendering does not consider all the technical capabilities of these programs in
details [13, 14]. These reviews also do not consider dependence of a system from external influences [15-17]. At
the same time lack of information about interconnection of programs and computer components leads to incorrect
use of the product as well as increasing of time spent for visualization [18-20].

The aim of this article is to compare the rendering time before and after using Overclocking process in
different visualization programs and using different engines. For comparison of rendering time three visualization
programs are chosen: Revit, Artlantis, Lumion. These programs can use such engines as Nvidia Mental ray,
Autodesk Raytracer, V-ray, Indigo Render, Octan Render, Maxwell, Artlanis, Lumion.

Tasks to be achieved:

. Calculate the duration of renderings with standard engines
o Calculate the duration of renderings after Overclocking
. Compare the results

2. Methods and Results

For comparison of architectural visualization programs laptop LENOVO IdeaPad Z580 was used.
Specifications:

. Processor - Intel Core 15-3210M

. RAM - 8 GB

. Graphics Card - Nvidia GeForse GT 630M
. Cuda processor on the Fermi architecture

The main purpose of architectural visualization is a graphical representation of the designed buildings or
surrounding areas.

There are two main families of visualization engines with different behavior during the rendering process -
preconceived and not preconceived. Preconceived method means that you can determine the assumptions that
render can do in the process of calculating the pixels. This allows you to specify for the rendering engine whether
to do approach or not. Not preconceived method does not provide assumptions.

In addition, all engines can be divided into three categories according to the method of computing the final
scene:

e CPU
e GPU
e  Hybrid

CPU is a central processing unit. Programs use the CPU power. GPU is a graphical processing unit
(graphics card). Programs use the power of a separate chip on the graphics card. The third category that uses a
hybrid type is based on the use of two processors at once.

As a scene for rendering we use an example which provides company Autodesk when installing
Revit 2017.

Revit is a full-featured CAD system offering possibilities of architectural design, design of engineering
systems and building structures, as well as the visualization. It provides a high accuracy of ongoing projects. It is
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based on the technology of building information modeling - BIM. This system provides a high level of cooperation
of specialists in various areas and significantly reduces the number of errors. It allows you to create constructions
and engineering systems of any complexity. With the projected model specialists have the opportunity to develop
an effective technology of construction and accurately determine the required amount of materials.

First, we make rendering using standard engines Nvidia Mental ray and Autodesk Raytracer. All the
settings are set to maximum, image size is 860x470 and depth is 150dpi. Nvidia Mental ray is available for users
with a graphics card from Nvidia family. It belongs to the category GPU, preconceived.

Calculation of the scene was completed in 2 hours and 1 minute. During this process, 4.29 GB of RAM was
used. Findings are summarized in Table 1.

Table 1. Nvidia Mental ray

Program Engine Duration RAM CPU/GPU Type

Revit Nvidia Mental ray 2:01 4,29 GB GPU Preconceived

The engine Autodesk Raytracer is a standard engine for visualizations in AutoCAD, Navisworks and
Showcase, which ensures consistency of visualization results for all Autodesk products. When using Autodesk
Raytracer visualization tools it is possible to define quality settings.

Calculation of the scene was completed in 2 hours and 17 minutes. During this process, 4.42 GB of RAM
was used. Findings are summarized in Table 2.

Table 2. Autodesk Raytracer

Program Engine Duration RAM CPU/GPU Type
. Autodesk . .
Revit Raytracer 2:17 442 GB CPU Preconceived

Next, the add-on for Revit V-ray by Chaos Group was installed. V-ray is a rendering system in which there
are several algorithms for calculating global illumination. This system has good render scenes in many areas of
visualization because of its flexibility and wide range of instruments.

Calculation of the scene was completed in 2 hours and 18 minutes. During this process, 5.41 GB of RAM
was used. Findings are summarized in Table 3.

Table 3. V-Ray
Program Engine Duration RAM CPU/GPU Type
Revit V-Ray 2:18 541 GB CPU Preconceived

Indigo Render is a program based on the calculation of components of scenes on a physical level. This
program uses its own rendering algorithms by which the program can count separate entities or the whole scene.
The program has its own library of objects that can improve the interactivity of the scene.

Calculation of the scene was completed in 55 minutes. During this process, 5.39 GB of RAM was used.
Findings are summarized in Table 4.

Table 4. Indigo Render

Program Engine Duration RAM CPU/GPU Type

Revit Indigo Render 0:55 5,39 GB GPU Preconceived

Octane Render - graphics real-time engine developed by Refractive Software LTD. This engine uses
CUDA processor and runs on all GPUs of Nvidia. Unlike the full version that uses a video card, this extension
uses the CPU power.

Calculation of the scene was completed in 3 hours and 27 minutes. During this process, 3.27 GB of RAM
was used. Findings are summarized in Table 4.

Table 5. Indigo Render

Program Engine Duration RAM CPU/GPU Type

Revit Octan Render 3:27 3,27 GB CPU Not preconceived
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Artlantis is a program that allows you to make fast high quality visualizations especially for architects and
designers. There are two main versions of Artlantis designed for different tasks - Artlanis Studio and Artlanis
Render. The article deals with Artlantis Render as it is better suited for static rendering. Artlanis Studio is used for
animated presentation of projects.

In the program it is possible to choose one of the two engines for rendering — Maxwell and Artlantis.

Maxwell Render is the first released rendering system with a so-called physical model. The whole system is
based on mathematical equations that describe the behavior of light. For this reason, visualization of objects is
made without assumptions. This helps to avoid long setting of the visualization parameters.

Calculation of the scene was completed in 1 hour and 30 minutes. During this process, 4.86 GB of RAM
was used. Findings are summarized in Table 6.

Table 6. Maxwell Render

Program Engine Duration RAM CPU/GPU Type

Artlantis Maxwell Render 1:30 4,86 GB CPU Not preconceived

Calculation of the scene was completed in 1 hour and 49 minutes. During this process, 4.48 GB of RAM
was used. Findings are summarized in Table 7.

Table 7. Artlantis Render

Program Engine Duration RAM CPU/GPU Type

Artlantis Artlantis Render 1:49 4,48 GB GPU Preconceived

Lumion - presentation program needed primarily for architects, designers, artists. This product is designed
for a user who has no possibility or cannot deal with "heavy" professional rendering programs with complex
interface.

Calculation of the scene was completed in 2 minutes. During this process, 5.22 GB of RAM was used.
Findings are summarized in Table 8.

Table 8. Lumion

Program Engine Duration RAM CPU/GPU Type

Lumion Lumion 0:02 5,22 GB Preconceived

All the results are combined into a single table 9.

Table 9. Summary table

Program Engine Duration, min RAM, GB CPU/GPU Type

Nvidia Menal ray 121 4,29 GPU Preconceived
Autodesk Raytrcer 137 4,42 CPU Preconceived

Revit V-ray 138 5,41 CPU Preconceived
Indigo Render 55 5,39 GPU Preconceived
Octan Render 207 3,27 CPU Not preconceived

Artlantis Maxwell 90 4,86 CPU Not preconceived
Artlanis 109 4,48 GPU Preconceived

Lumion Lumion 2 5,22 Preconceived

Based on the table 9 two figures can be made:

o Time spent for rendering a final scene for each engine;
. RAM usage for each engine.
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Fig. 2. RAM usage

Figure 2 shows that comparison of Lumion hybrid system with others is beside the purpose, since time
values are very different. In general, engines using graphical processing unit (GPU) spend less time for rendering
the final scene than engines using central processing unit (CPU).

Overclocking is a process of increasing the frequency (and voltage) of a component in a computer over the
regular mode to increase the speed of computer’s work. However, this operation can cause very high heat
release, power consumption and loud noise. Therefore, to reduce the risk of damage to the computer, frequency
was increased only to 50%.

Renders for all the engines were made again and after that were collected in table 10.
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Table 10. Summary table after Overclocking

Program Engine Duration, min RAM, GB
Nvidia Mental ray 62 4,82
Autodesk Raytracer 102 4,97

Revit V-ray 103 6,08
Indigo Render 27 6,06
Octan Render 155 3,68
Maxwell

Artlantis o8 247
Artlanis 56 5,04

Lumion Lumion 1 5,87

Figure 3 shows the comparison of time spent for rendering a final scene before and after Overclocking. In
hybrid systems (CPU + GPU) the difference is insignificant. Therefore, comparison of time for Lumion is not
shown on the figure 3. Values obtained after Overclocking are made with hatching.

Time spent for rendering a final scene before and
after Overclocking

Duration, min

DR
NN

MNvidia Autodesk V-ray ndigo Octan Masowe Artlanis
Mena ray Raytrcer Render Render

Fig. 3. Time spent for rendering a final scene before and after Overclocking.

3. Discussion

As expected, clock frequency increase reduces rendering time. In addition, it is possible to increase the
supply voltage to the components to improve computer performance that means reducing the rendering time.
Furthermore, temperature also directly affects computer performance. Since some renderings were carried out
without a break and intentional cooling of chips, we should take into account the influence of heat. For ideal
conditions it is recommended to keep the temperature of the chips within 50-60 degrees Celsius and 15-20
degrees Celsius for the environment [23]. If we consider new computers with Intel 17 processor and graphics card
Nvidia GeForce GTX 1080 then rendering time will be significantly reduced because the technical specifications
between new computers and the computer used for research differ a lot.

Most of the publications and manuals, considering the subject, are methodological and explain how to work
in three-dimensional environment of software systems [8-12]. Existing reviews of programs for rendering does not
consider all the technical capabilities of these programs in details [13, 14]. Authors could not find any articles
about changing of clock frequency for better visualization results. To the authors’ knowledge, this research is the
first which shows clear difference before and after overclocking for visualization programs.

4. Conclusions

As the result, rendering time significantly reduced after increasing the clock frequency for 50 %
Time difference is:

Nvidia Mental ray — decreased by 58 minutes;

Autodesk Raytracer — decreased by 30 minutes;
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V-ray — decreased by 37 minutes;

Indigo Render — decreased by 27 minutes;

Octan Render — decreased by 47 minutes;

Maxwell — decreased by 22 minutes;

Artlanis — decreased by 54 minutes.

Thus, increasing of the clock frequency by 50% reduces the rendering time for programs that use the

central processing unit (CPU) by 20-25% and for programs that use graphical processing unit (GPU) by 45-
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