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Introduction

■ This project proposal is looking into how graphics benchmarks can be improved 

■ This will be done by taking what people dislike about the existing benchmarking tools 

■ Then building upon them to create a new one

■ An interest was developed due to many complaints seen on a day-to-day basis



What are benchmarks?

■ Benchmarking, in simple terms, is the comparison of a product, service, and 

procedure to those of other businesses that are seen as leaders in a particular 

industry or set of industries. (13)



What is Ray Tracing? – Software based

(3, p31)



What is Ray Tracing? – Hardware based

(3, p31)



What is Ray Tracing?

(23)



What Graphics APIs Exist? – DX12

■ DirextX12 is a complete redesign of the continuously improved DirectX APIs used in 
games e.g., DX11. (10)

■ DX12 removes the burden on drivers with queuing, scheduling and synchronization of 
tasks within hardware. (10)

■ DX12 Ultimate builds upon DX12 by brining DXR Ray Tracing. (11)



What Graphics APIs Exist? – Vulkan

(12)

(12)



What is Image Reconstruction/Upscaling and What 
APIs Exist?

■ The easiest and most basic upscaling technique is to stretch a lower quality image 

onto a bigger monitor. (14)

■ Filtering is used to smooth the image and round out any jagged edges. (14)



NVidia Deep Learning Super Sampling

(3)



AMD Fidelity FX Super Resolution

(7)



What Game Engines Support These APIs? - Unity

Advantages:

■ Easy to make small games vs other engines, for example, Unreal (8)

■ More popular and has more guides on websites like YouTube (8)

■ Uses C# which is easier instead of C++ like others, for example, Unreal (8)

Disadvantages:

■ Graphics side of the engine is not as good as other engines e.g. Unreal (8)

■ Rendering times are slow, for example,  light rendering (8)

■ Source code is only given out under certain conditions and also comes with a 
cost (8)



What Game Engines Support These APIs? – Unreal 
Engine

Advantages:

■ Has a built-in visual scripting solution (8)

■ Can produce the best quality graphics (8)

■ Unreal is open source (8)

Disadvantages:

■ Visual scripting cannot do everything and will require C++ knowledge (8)

■ Smaller asset store (8)



What Benchmarking Tools Exist? – 3DMark

■ Benchmarking tool that aims to measure the performance of devices over many 
different platforms.

■ Each benchmark being designed for those platforms to scale over phone to high 
performance PCs. 

■ These benchmarks aim to test the hardware to the best of they’re abilities.



What Benchmarking Tools Exist? – Unigine
Superposition

■ Superposition is one of the newest benchmarks released by Unigine over the last few 
years. 

■ Unigine are well known for their benchmarking tools

■ Superposition once again builds on top of Heaven and Valley by adding even more 
advanced rendering techniques 



Conclusion

■ Hardware benchmarks are the very tools used by companies such as AMD, Intel and 
Nvidia.

■ Many benchmarks over the years have been created over the years to take full 
advantage of these new technologies.

■ This has come with some downside such as bias in scoring as well as scores that 

literally make zero sense. 

■ This is why this project is proposing to create a new graphics benchmark using a 

game engine that is open to anyone to use for their games, this being Unity. 



Aim 1: Discover existing computer benchmarking tools 
and conclude where they could be improved

Objective 1: 

■ Research online existing benchmarks to gain enough information to create surveys 

Objective 2: 

■ Conduct a survey asking computer enthusiasts what they like and dislike about 

existing solutions 

Objective 3: 

■ Analyse findings to conclude how they could be improved given the project’s time 

frame.



Aim 2: Discover existing tools and technologies used 
by games and new and emerging technologies gaining 
traction

Objective 1: 

■ Research online existing technologies and research online existing tools

Objective 2: 

■ Research online new and emerging technologies.

Objective 3: 

■ Analyse findings to draw conclusions on how they could be integrated into the 

project given the time frame.



Aim 3: Design and develop a new hardware 
benchmarking tool based on research carried out in 
the first two aims

Objective 1: 

■ Design GUI for the main application and the portable HTML file to show results, 
incorporating what was found out in the last two aims.

Objective 2: 

■ Develop the main application, portable HTML web page and small game scene within 
Unity with all the basics needed.

Objective 3: 

■ Test the solution on many different pieces of hardware to see if the main application, 
portable HTML document and the unity demo all work as intended.

Objective 4: 

■ Make any improvements, if necessary, based on what was found from the testing stage.



Aim 4: Review and survey of proposed tool to gather 
feedback

Objective 1: 

■ Design and create survey with final solution attached.

Objective 2: 

■ Release survey out to the previous participants and wait for results to come back for 
analysis. 

Objective 3: 

■ Once feedback has returned, analyse to conclude the effectiveness of the new solution 
too.



Research Methods

■ Interpretivism

■ Inductive

■ Action Research and Grounded Theory

■ Longitudinal

■ Questionnaire



Resources Needed - Hardware

■ For this project to be carried out a computer equipped with a DX12 Ultimate/DXR 

compatible graphics card.

■ The CPU will also need to support the X64 architecture with the addition of SSE2 

instruction set support as stated by Unity on their website.



Resources Needed - Software

■ The project will require, the latest version of Unity to create the actual 3D ray tracing 

demo to test the graphics hardware. 

■ It will also require APIs such as OpenHardwareMonitor.

■ To create the GUI for the user to select the benchmark they wish to run Visual Studio 

will be required.



Project Plan



Paper Prototype



Any Questions?



References
1. AMD Radeon, “RDNA2” Instruction Set Architecture, https://developer.amd.com/wp-content/resources/RDNA2_Shader_ISA_November2020.pdf Date Accessed: 18/11/2021
2. NVIDIA, NVIDIA Tesla V100 GPU Architecture, https://images.nvidia.com/content/volta-architecture/pdf/volta-architecture-whitepaper.pdf Date accessed: 18/11/2021
3. NVIDIA, NVIDIA Turing GPU Architecture, https://www.nvidia.com/content/dam/en-zz/Solutions/design-visualization/technologies/turing-architecture/NVIDIA-Turing-

Architecture-Whitepaper.pdf Date Accessed: 22/11/2021
4. NVIDIA, NVIDIA Ampere GA102 GPU Architecture, https://www.nvidia.com/content/dam/en-zz/Solutions/geforce/ampere/pdf/NVIDIA-ampere-GA102-GPU-Architecture-

Whitepaper-V1.pdf Date Accessed: 25/11/2021
5. R. Smith, Intel architecture day 2021: Intel unveils XeSS image upscaling technology, https://www.anandtech.com/show/16896/intel-architecture-day-20201-intel-unveils-

xess-image-upscaling-technology Date Accessed: 30/11/2021
6. Intel, Intel Architecture Day 2021, https://www.intel.com/content/www/us/en/newsroom/resources/press-kit-architecture-day-2021.html Date Accessed: 30/11/2021
7. AMD Radeon, AMD FidelityFX Super Resolution, https://github.com/GPUOpen-Effects/FidelityFX-FSR/raw/master/docs/FidelityFX-FSR-Overview-Integration.pdf Date 

Accessed: 1/12/2021
8. N-iX, Unity vs. Unreal: How to choose the best game engine, https://medium.com/@N_iX/unity-vs-unreal-how-to-choose-the-best-game-engine-d3dbb4add73c Date 

Accessed: 1/12/2021
9. UL 3DMark, 3DMark Technical Guide, 3dmark-technical-guide.pdf Date accessed: 5/12/2021
10. DirectCompute in DirectX12: Innovations from the Game Space, Chas. Boyd, DirectX12: Low Level Graphics (gputechconf.com) Date accessed: 8/12/2021
11. Shawn, Announcing DirectX 12 Ultimate, Announcing DirectX 12 Ultimate - DirectX Developer Blog (microsoft.com) Date accessed: 10/12/2021
12. M. Bailey, Introduction to the Vulkan Computer Graphics API, Microsoft PowerPoint - 00ABRIDGED-16x9.pptx (oregonstate.edu) Date accessed: 13/12/2021
13. ASQ, WHAT IS BENCHMARKING?, https://asq.org/quality-resources/benchmarking Date accessed: 26/12/2021
14. I. Salian, What Is AI Upscaling?, https://blogs.nvidia.com/blog/2020/02/03/what-is-ai-upscaling/ Date accessed: 31/12/2021
15. 15writers, Understanding the Research Onion, https://15writers.com/research-onion/ Date accessed: 01/01/22
16. Dr H. Stainton, The research onion for beginners, https://tourismteacher.com/research-onion-beginners/ Date accessed: 01/01/22
17. UKEssay, Research Onion - Explanation of the Concept, https://www.ukessays.com/essays/psychology/explanation-of-the-concept-of-research-onion-psychology-essay.php

Date accessed: 01/01/2021
18. Blue Ocean Outsource Limited, Dissertation Chapter 3: Research Methodology using the Saunders Research Onion, https://www.linkedin.com/pulse/dissertation-chapter-3-

research-methodology-using--1f?trk=organization-update-content_share-article Date accessed: 01/01/2021
19. K. Carbotte, Unigine Releases Superposition Graphics Benchmark With 8K, VR Tests https://www.tomshardware.com/uk/news/unigine-superposition-graphics-benchmark-

test,34121.html Date accessed 02/01/2022
20. WhyCry, Unigine launches Superposition GPU benchmark, https://videocardz.com/68354/unigine-launches-superposition-gpu-benchmark Date accessed 02/01/2022
21. T. Sandhu, AMD Ryzen Mobile 4000-series (Renoir) examined, AMD Ryzen Mobile 4000-series (Renoir) examined - CPU - News - HEXUS.net Date of access: 13/12/2021
22. H. Heagedoom, AMD Renoir Ryzen 7 4800U Gets Geekbenched, AMD Renoir Ryzen 7 4800U Gets Geekbenched (guru3d.com) Date of access: 13/12/2021

23. Skelegutplays, Ray Tracing!, https://hinterlandforums.com/forums/topic/37943-ray-tracing/ Date of access: 03/01/2022

https://developer.amd.com/wp-content/resources/RDNA2_Shader_ISA_November2020.pdf
https://images.nvidia.com/content/volta-architecture/pdf/volta-architecture-whitepaper.pdf
https://www.nvidia.com/content/dam/en-zz/Solutions/design-visualization/technologies/turing-architecture/NVIDIA-Turing-Architecture-Whitepaper.pdf
https://www.nvidia.com/content/dam/en-zz/Solutions/geforce/ampere/pdf/NVIDIA-ampere-GA102-GPU-Architecture-Whitepaper-V1.pdf
https://www.anandtech.com/show/16896/intel-architecture-day-20201-intel-unveils-xess-image-upscaling-technology
https://www.intel.com/content/www/us/en/newsroom/resources/press-kit-architecture-day-2021.html
https://github.com/GPUOpen-Effects/FidelityFX-FSR/raw/master/docs/FidelityFX-FSR-Overview-Integration.pdf
https://medium.com/@N_iX/unity-vs-unreal-how-to-choose-the-best-game-engine-d3dbb4add73c
https://s3.amazonaws.com/download-aws.futuremark.com/3dmark-technical-guide.pdf
https://on-demand.gputechconf.com/gtc/2015/presentation/S5561-Chas-Boyd.pdf
https://devblogs.microsoft.com/directx/announcing-directx-12-ultimate/
http://web.engr.oregonstate.edu/~mjb/vulkan/Handouts/ABRIDGED.1pp.pdf
https://asq.org/quality-resources/benchmarking
https://blogs.nvidia.com/blog/2020/02/03/what-is-ai-upscaling/
https://15writers.com/research-onion/
https://tourismteacher.com/research-onion-beginners/
https://www.ukessays.com/essays/psychology/explanation-of-the-concept-of-research-onion-psychology-essay.php
https://www.linkedin.com/pulse/dissertation-chapter-3-research-methodology-using--1f?trk=organization-update-content_share-article
https://www.tomshardware.com/uk/news/unigine-superposition-graphics-benchmark-test,34121.html
https://videocardz.com/68354/unigine-launches-superposition-gpu-benchmark%20Date%20accessed%2002/01/2022
https://hexus.net/tech/news/cpu/140711-amd-ryzen-mobile-4000-series-renoir-examined/
https://www.guru3d.com/news-story/amd-renoir-ryzen-7-4800u-gets-geekbenched.html
https://hinterlandforums.com/forums/topic/37943-ray-tracing/

