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HOW TO USE VRMARK 

VRMark is a benchmarking application for measuring VR performance . It is 

built around performance levels, which we call Rooms. A Room is a piece of 

VR content carefully designed to require a specific level of VR performance . 

There are three  Rooms in the latest version of VRMark. The Orange Room is 

based on the recommended hardware requirements for the HTC Vive and 

Oculus Rift. The Cyan Room is heavier test that also uses DirectX 12. The 

Blue Room is a very demanding test  that sets a high bar for future hardware 

generations.  

Each Room can be run as a Benchmark, which tests  performa nce 

objectively, or as a free -roaming  Experience, which lets you judge the quality 

of the rendering with your own eyes.  

In addition, each Benchmark and Experience can be run on your monitor in 

Desktop mode, no headset required, or on a connected headset in HMD 

mode.  

With three  Rooms, two run  modes, two p latform modes, and custom 

settings, VRMark provides a wide range of options for testing and evaluating 

the VR performance of the latest PC hardware.  

 

 DESKTOP MODE HMD MODE 

BENCHMARK 

"Is my PC ready for VR?" ɀ Test 

your system before you buy a 

headset.  

See how a system performs 

with actual VR hardware and 

software.  

EXPERIENCE 

Enjoy exploring each scene in 

your own time on your 

monitor.  

Judge the subjective quality of 

the VR experience with your 

own eyes.  
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CHOOSE A PERFORMANCE LEVEL 

VRMark measures your PC's ability to meet the performance requirements 

for different types of virtual reality content. The latest  release includes three 

levels based on VR gaming content . 

Orange Room  

The Orange Room benchmark shows the impressive level of detail that can 

be achieved on a PC that meets the recommended hardware requirements 

for the HTC Vive and Oculus Rift. A PC that passes this test is ready for the 

two most popular VR systems available today.  

Cyan Room  

Cyan Room is a DirectX 12 benchmark. Sitting between the Orange and Blue 

Rooms, it features a large, complex scene and many eye -catching effects. 

Cyan Room shows how using an API with less overhead can help developers 

deliver impressive VR experiences even on modest PC systems.  

Blue Room  

The Blue Room is a much more demanding test. It's ideal for benchmarking 

the latest graphics cards. With its massive 5K rendering resolution and 

spectacular volumetric lighting effects, the Blue Room sets the bar for future 

hardware generations.  
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CHOOSE AN EVALUATION MODE 

VRMark offers two modes that let you test and assess VR performance both 

objectively and subjectively.  

Benchmark mode  

The purpose of the benchmark is to measure a PC's ability to meet the 

performance requirements for a specific level of virtual  reality content. The 

benchmark workload runs on a fixed path, which makes it easy to repeat 

the test on other systems.  

In desktop mode, the benchmark runs on your monitor. A headset is not 

required. At the end of the test, you'll see whether your PC is V R-ready for 

that level of content, and if not, how far it falls short. See the Results section 

later in this guide for more details.  

In HMD mode, you can run the benchmark on a connected headset to test 

performance with a ctual VR hardware and runtime libraries. Note that VR 

software limits the frame rate to the refresh rate of the headset, which is 

90 Hz for both HTC Vive and Oculus Rift. This means that the frame rate will 

be capped at 90 FPS even when the system is capab le of rendering at a 

higher frame rate.  

Ḡ For your own comfort, you should not wear the headset while 

running the benchmark in HMD mode.  

Experience mode  

In Experience mode, you can freely explore each test scene in your own 

time.  

With a connected HMD, Ex perience mode is a great way to see the quality of 

the VR experience on the system with your own eyes. VR headsets use 

clever techniques to compensate for missed frames and low frame rates. 

Even when the benchmark shows that the average frame rate is below  the 

target, you may be surprised by the quality of the experience in Experience 

mode.  

In desktop mode, Experience mode runs on your monitor. Take your time 

and enjoy getting up close to the scenes.  

Experience mode does not produce a score or other results.  
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CHOOSE A PLATFORM 

You can choose to run VRMark on your desktop monitor or on a connected 

VR HMD. The test content is identical whichever platform you choose.  

Desktop mode  

Desktop mode runs on your monitor, no headset required. It's the ideal way 

to answer the question, "Is my PC ready for VR?" before buying a headset.  

Desktop mode is the default in VRMark. The workload is exactly the same as 

when  an HMD is connected. It has the same resolution and a view is 

rendered for each eye. 

HMD mode  

When a supported HMD 1 is attached to the system, choosing HMD mode 

will render the workload on the headset . Note that the frame rate will be 

capped at 90 FPS when running on an HTC Vive or Oculus Rift as these 

HMDs are limited by vertical sync at 90 Hz.  

To use HMD mode, go to the OPTIONS screen and set "Allow content to run 

on an HMD" to Yes.  

                                                   
1  VRMark currently supports HTC Vive and Oculus Rift. 
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TARGET FRAME RATE 

A system is said to have passed the benchmark when the average frame 

rate during the run meets or exceeds the target frame rate for the test.  

 
TARGET FRAME 

RATE 

HMD MODE 88.9 FPS 

DESKTOP MODE 109 FPS 

 

The benchmark workload is the same whether it is run on an HMD or on the 

desktop. The target frame rate for desktop mode, however, is higher than 

the target frame rate for HMD mode. The differenc e is explained by VR SDK 

overhead and HMD refresh rate . 

VR SDK overhead 

To achieve 90 FPS, the system must create and present each frame within 

11 ms. When running on an HMD, however, there is additional CPU 

overhead. The VR SDK reserves 1ɀ3 ms of time for  each frame , depending 

on the HMD and the state. This time is used for reading the sensors, motion 

prediction, techniques like asynchronous time warp and frame reprojection, 

and for image manipulation  to allow for lens distortion.   

When running on the desk top, there is no SDK overhead , which enables the 

system to achieve a higher frame rate.  

HMD refresh rate  

When running on an HMD, the system is always locked to the refresh rate of 

the headset, which is 90 Hz for both the HTC Vive and Oculus Rift. This 

means that the frame rate is capped to a maximum of 90 FPS. The concept 

is similar to vertical sync  on a desk top monitor, though the implementation 

in the VR SDK is more complex.  The result is that e ven when the system is 

capable of rendering an individual frame faster , it must wait for the VR SDK 

before moving on to the next frame .  

There is no such restriction when running in desktop mode. As soon as the 

system is finished with one frame, it can move on to the next. These savings 

are then reflected in a higher average frame rate for the complete run.  
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JUDGE WITH YOUR OWN EYES 

One of the hurdles for VR becoming ma instream is that the performance 

requirements are far higher than for a typical game.  

When a system's average frame rate is below the target frame rate for the 

test, it means the system is not strictly VR -ready for that level of VR content. 

However, VR headsets will use clever techniques to compensate for the 

missed frames. In many cases, these techniques are very effective at 

providing a good -quality VR experience for the user by covering up missed 

frames .  

When a system falls short of the benchmark's target frame rate, we highly 

recommend trying Experience mode with an HMD for yourself. You may 

find that, even though the rendering frame rate is below the target, the 

actual experience with a headset is still comfortable and enjoyable.  

This is especially the case for systems with the recently announced, lower 

minimum hardware requirements for the Oculus Rift. These systems cannot 

render the Orange Room benchmark at 90 FPS  on an HMD. Instead, they 

rely on a tech nique called Asynchronous SpaceWarp  (ASW) in the Oculus 

Runtime . 

"The Rift operates at 90 Hz. When an application fails to submit frames at 90 Hz, the 

Rift runtime drops the application down to 45 Hz with ASW providing each 

intermediate frame. ASW applies animation detection, camera translation, and head 

translation to previous frames in order to predict the next frame. As a result, motion 

is smoothed and applications can run on lower performance hardware." 

 

 

 

 

 

 

 

https://developer3.oculus.com/documentation/pcsdk/latest/concepts/asynchronous-spacewarp/
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SETUP AND SETTINGS 

EDITIONS 

VRMark is available in a range of editions to meet the needs of different 

users. 

 
BASIC  

EDITION 

ADVANCED 

EDITION 

PROFESSIONAL 

EDITION 

LICENSED FOR COMMERCIAL 

USE 
ṋ ṋ ǒ 

ORANGE ROOM BENCHMARK ǒ ǒ ǒ 

ORANGE ROOM EXPERIENCE ǒ ǒ ǒ 

CYAN ROOM BENCHMARK ṋ ǒ ǒ 

CYAN ROOM EXPERIENCE ṋ ǒ ǒ 

BLUE ROOM BENCHMARK ṋ ǒ ǒ 

BLUE ROOM EXPERIENCE ṋ ǒ ǒ 

DESKTOP MODE ǒ ǒ ǒ 

HMD MODE ǒ ǒ ǒ 

DETAILED RESULTS ṋ ǒ ǒ 

HARDWARE MONITORING ṋ ǒ ǒ 

CUSTOM SETTINGS ṋ ǒ ǒ 

SAVE RESULTS OFFLINE ṋ ǒ ǒ 

PRIVATE, OFFLINE RESULTS 

OPTION 
ṋ ṋ ǒ 



Page 11 of 64 
 

 
BASIC  

EDITION 

ADVANCED 

EDITION 

PROFESSIONAL 

EDITION 

COMMAND LINE 

AUTOMATION 
ṋ ṋ ǒ 

SUPPORT Online Online  Email & phone  

PRICE Free $19.99 
From $995 

p.a. 
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SYSTEM REQUIREMENTS FOR VR HMDS 

HTC Vive 

 RECOMMENDED 

OS 
Windows 7  with SP1 

64-bit  

PROCESSOR 
Intel Core i5 -4590  

or AMD FX 8350 

RAM 4 GB 

GPU 
NVIDIA GeForce GTX 1060  

or AMD Radeon RX 480 

VIDEO 

OUTPUT 

HDMI 1.4  

or DisplayPort 1.2 

USB PORTS 1×USB 2.0 

 

Oculus Rift  

 RECOMMENDED MINIMUM2 

OS Windows 7  with SP1, 64-bit  Windows 8, 64 -bit  

PROCESSOR Intel Core i5-4590 
Intel Core i3 -6100  

or AMD FX 4350 

RAM 8 GB 8 GB 

GPU 
NVIDIA GeForce GTX 970  

or AMD R9 290 
NVIDIA GeForce GTX 960 

VIDEO 

OUTPUT 
HDMI 1.3 HDMI 1.3 

                                                   
2  Announced at Oculus Connect on October 6, 2016. The minimum spec relies on Asynchronous SpaceWarp.  
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 RECOMMENDED MINIMUM2 

USB PORTS 
3×USB 3.0 

1×USB 2.0 

1×USB 3.0 

2×USB 2.0 
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HOW TO BENCHMARK PERFORMANCE 

To get accurate , consistent benchmark results you should test clean systems 

without third party software installed. If this is not possible, you should 

close as many background tasks as possible, especially automatic updates 

or  tasks that feature pop -up alerts such as email and messaging programs.  

 

Ḡ When running in desktop mode, ensure that HMD processes, 

such as the SteamVR empty world scene and the Oculus Rift 

home scene, are closed as they can negatively affect your 

results.  

 Vertical sync, FreeSync, and G-SYNC can also negatively affect 

your results. They should be disabled before running the 

benchmark.  

 

Recommended process  

1. Install all critical updates to ensure your operating system is up to date.  

2. Install the latest drivers  for your hardware.  

3. Close other programs.  

4. Run the benchmark.  

Expert process  

1. Install all critical updates to ensure your operating system is up to date.  

2. Install the latest drivers for your hardware.  

3. Restart the computer or device.  

4. Wait 2 minutes for startup  to complete.  

5. Close other programs, including those running in the background.  

6. Wait for 15 minutes.  

7. Run the benchmark.  

8. Repeat from step 3 at least three times to verify your results.  
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OPTIONS 

License  

If you have a VRMark Advanced Edition or Professional Edi tion upgrade key, 

copy it into the box and press the Register button. To unregister your key, to 

move your license to a different PC for example, press the Unregister 

button.  

Version details  

Here you see the current version number of the VRMark application  and the 

different Rooms. If a newer version is available, you will be able to update 

from this screen.  

Language  

Use this drop down to change the display language. Your choices are:  

¶ English 

¶ German  

¶ Simplified Chinese  

¶ Russian 

Experience mode audio  

Use this setting to turn the sound effects in Experience mode on or off. The 

option is provided as a preference. It has no effect on performance.  

Validate result online  

This option is only available in VRMark Professional Edition where it is 

disabled by default. I n VRMark Basic and Advanced Editions, all results are 

validated online automatically.  

Automatically hide results online    

Check this box if you  would prefer  to keep your VRMark scores private. 

Hidden results are not visible to other users and do not appear in search 

results.  

¶ VRMark Basic Edition, disabled by default and cannot be selected.  

¶ VRMark Advanced Edition, disabled by default.  

¶ VRMark Professional Ed ition, selected by default.  

Scan SystemInfo  

SystemInfo is a component used in UL benchmarks to identify the hardware 

in your system or device. It does not collect any personally identifiable 
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information. This option is selected by default and is required in order to get 

a valid benchmark test score.  

SystemInfo hardware monitoring  

This option controls whether SystemInfo monitors your GPU frequency, 

load, and temperature, and other hardware information during the 

benchmark run. This option is selected by def ault.  

Allow content to run on an HMD  

Selecting this option lets you use your VR headset as the output device 

instead of your desktop monitor. When you run a Benchmark or Experience 

on a VR headset, the frame rate will be capped at 90 frames per second. You  

will not get full result details.  

 

Ḡ The benchmarks use an animated camera. For your own 

comfort, you should not wear the headset while the test is 

running. Some headsets, such as the Oculus Rift, detect 

whether the headset is being worn. You will need t o cover the 

proximity sensor with you r finger or  tape . Or you can place the 

headset on your forehead rather than over your eyes.  
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VRMARK ORANGE ROOM 

ORANGE ROOM BENCHMARK 

The VRMark Orange Room benchmark shows the impressive level of detail 

that can be achieved on a PC that meets the recommended hardware 

requirements for the HTC Vive and Oculus Rift. If your PC passes this test, 

it's ready for the two most popular VR system s available today.  

Target frame rate  

The Orange Room benchmark has been carefully tuned so that a system 

with the recommended hardware for HTC Vive and Oculus Rift will achieve a 

consistent average frame rate of 90 FPS when running on an HMD.  The 

target fr ame rate is slightly lower, 88.9 FPS, to allow for occasional missed 

frames.  

On the desktop, the same workload  running on the same hardware  

achieves a consistent average frame rate of 109 FPS.  The difference is 

explained by VR SDK overhead and the HMD refresh rate , as explained 

earlier in this guide . 

Implementation  

The Orange Room benchmark focuses on geometry processing, illumination 

and GPU simulated particles. The test uses a deferred , tile -based lighting 

method with seven shadow -casting spotlight. It features  bloom effect s and 

uses FXAA as an anti-aliasing solution.  

The benchmark features CPU simulated physics using the Bullet Open 

Source Physics C++ Library. CPU simulated cloths are c reated using 

RigidBodies, SoftBodies and DynamicsWorld.  

The rendering resolution is 2264 × 1348, which is 1132 × 1348 per eye. 

When a headset is connected, the rendered image is distorted to make it 

look natural when seen through the headset's lens and then scaled to the 

native display resolution , 1080 × 1200 per eye,  used by both the HTC Vive 

and the Oculus Rift.  

Benchmarking on your desktop  

By default, the benchmark runs on your monitor to  show you whether your 

PC is VR-ready before you purchase a VR headset. To pass the test, your PC 

has to maintain a consistent frame rate of 109 FPS or above without 

dropping frames.  
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Benchmarking with an HMD connected  

You can choose to run the test on a connected HMD from the OPTIONS 

screen. Some VR headsets, such as the Oculus Rift, detect whether the 

headset is being worn. You will need to cover the proximity sensor with your 

finger  or  tape . Or you can place the headset on your forehead rather than 

over your eyes.  The target frame rate is 88.9 FPS when an HMD is 

connected.  

Ḡ VRMark benchmark tests use an animated camera. For your 

comfort, please take off your headset while the test is running.  
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ORANGE ROOM EXPERIENCE  

In Experience mode, you can freely explore the test scene in your own time.  

With a connected HMD, Experience mode is a great way to see the quality of 

the VR experience on the system with your own eyes. VR headsets use 

clever techniques to compensate for missed frames and low frame rates. 

Even when the benchmark shows that the aver age frame rate is below the 

target, you may be surprised by the quality of the experience in Experience 

mode.  

On the Custom Run screen, you can change the rendering resolution and 

other settings to make the scene more or less demanding. This is a great 

way to see how performance affects your personal VR experience. 

In desktop mode, Experience mode runs on your monitor. Take your time 

and enjoy exploring  the scene. Trying pressing the Space bar to toggle the 

flashlight on and off.  
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CONTROLS FOR EXPERIENCE MODE 

HTC Vive  

ACTION VIVE CONTROLLER 

Flashlight on/off  Touchpad button  

 

Oculus Rift  

ACTION 
KEYBOARD 

OPTION 1 

KEYBOARD 

OPTION 2 
GAMEPAD 

Move  WASD + QE 
Arrows + 

PageUp/Dn  
Left stick  

Flashlight on/off  Space Return  A button  

Reset camera R R X button  

 

Monitor  

ACTION 
KEYBOARD 

OPTION 1 

KEYBOARD 

OPTION 2 
GAMEPAD 

Look Mouse  Mouse  Right stick  

Move  WASD + QE 
Arrows + 

PageUp/Dn  
Left stick  

Flashlight on/off  Space Return  A button  

 

 

Press the Esc key to end the Experience and return to the application.  
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CUSTOM RUNS 

You can change the rendering resolution and other settings on the Custom 

run screen. The settings you choose apply to Benchmark and Experience 

modes.  

Making the scene more or less demanding with custom settings, then 

running Experience mode on an HM D is a great way to see how system 

performance affects your personal VR experience.  

Options  

 DEFAULT 

WINDOW MODE Yes 

LOOPING No 

WIREFRAME No 

PHYSICS SYSTEMS DISABLED No 

PARTICLE SYSTEMS DISABLED No 

FORWARD RENDERING No 

IMMEDIATE CONTEXT No 

FORCE ALWAYS-ON REPROJECTION (HTC VIVE ONLY) Yes 

FORCE OPENVR API (OCULUS RIFT ONLY) No 

 

Rendering quality  

 DEFAULT 

RESOLUTION 2264 × 1348 

MAX TESSELLATION FACTOR 32 

MAX SHADOW MAP TESSELLATION FACTOR 4 
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 DEFAULT 

TEXTURE FILTERING MODE Trilinear  

MAX AF ANISOTROPY 16 

ANTIALIASING MODE FXAA 

MSAA SAMPLE COUNT 2 

TESSELLATION FACTOR SCALE 1 
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SYSTEM REQUIREMENTS 

OS Windows 7 , 64-bit with SP1 

PROCESSOR 
Dual core CPU with  

SSE 4.1 support 

RAM 2 GB 

GPU DirectX 11 

GPU MEMORY 1.5 GB 
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DEFAULT SETTINGS 

 BENCHMARK MODE 

RENDERING RESOLUTION 2264 × 1348 

FRAME PRESENTATION Windowed split -screen 

TARGET DESKTOP FRAME RATE 109 FPS 

TARGET HMD FRAME RATE 88.9 FPS 
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VRMARK CYAN ROOM 

CYAN ROOM BENCHMARK 

Cyan Room is a DirectX 12 benchmark. Sitting between the Orange and Blue  

Rooms, it features a large, complex scene and many eye -catching effects. 

Cyan Room shows how using an API with less overhead can help developers 

deliver impressive VR experiences even on modest PC systems.  

Target frame rate  

The target frame rate for the C yan Room benchmark when running in HMD 

mode is 88.9 FPS, slightly lower than the 90 Hz refresh rate of HTC Vive and 

Oculus Rift to allow for occasional missed frames.  

On the desktop, the same workload running on the same hardware 

achieves a consistent aver age frame rate of 109 FPS. The difference is 

explained by VR SDK overhead and HMD refresh rate, as explained earlier in 

this guide . 

Implementation  

The Cyan Room benchmark uses a deferred renderer and focuses on 

geometry processing, illumination, and GPU -simulated particles. The test 

uses a deferred tile -based lighting method with several shadow casting spot 

lights. The test utilizes high -quality SSAO, bloom effects, and CMAA anti -

aliasing.  

The rendering resolutio n is 2264 × 1348, which is 1132 × 1348 per eye. 

When a headset is connected, the rendered image is distorted to make it 

look natural when seen through the headset's lens and then scaled to the 

native display resolution, 1080  × 1200 per eye, used by both th e HTC Vive 

and the Oculus Rift.  

Benchmarking on your desktop  

By default, the benchmark runs on your monitor . To pass the test, your PC 

must  maintain a frame rate of 109 FPS or above without dropping frames.  

Benchmarking with an HMD connected  

You can choose to run the test on a connected HMD from the OPTIONS 

screen. Some VR headsets, such as the Oculus Rift, detect whether the 

headset is being worn. You will need to cover the proximity sensor with your 

finger or tape. Or you can place the headset on your fo rehead rather than 
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over your eyes. The target frame rate is 88.9  FPS when an HMD is 

connected.  

Ḡ VRMark benchmark tests use an animated camera. For your 

comfort, please take off your headset while the test is running.  
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CYAN ROOM EXPERIENCE 

In Experience mo de, you can freely explore the test scene in your own time.   

With a connected HMD, Experience mode is a great way to see the quality of 

the VR experience on the system with your own eyes. VR headsets use 

clever techniques to compensate for missed frames an d low frame rates. 

Even when the benchmark shows that the average frame rate is below the 

target, you may be surprised by the quality of the experience in Experience 

mode.  

You can press the Space bar or gamepad button to toggle a flashlight on 

and off. Th e flashlight  effect cannot be compensated for by asynchronous 

time warp  or other techniques, making it a good tool for judging 

performance.  

On the Custom Run screen, you can change the rendering resolution and 

other settings to make the scene more or less demanding. This is a great 

way to see how performance affects your personal VR experience.  

In desktop mode, Experience mode runs on your mon itor. Take your time 

and enjoy exploring  the scene.  
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CONTROLS FOR EXPERIENCE MODE 

HTC Vive  

ACTION VIVE CONTROLLER 

Flashlight on/off  Touchpad button  

Teleport  Right controller buttons  

 

Oculus Rift  

ACTION KEYBOARD 
TOUCH 

CONTROLLER  
GAMEPAD 

Move  WASD + QE  Left stick  

Flashlight on/off  Space 
Touchpad 

buttons  
X or Y button  

Teleport  F 
Right controller 

buttons  
A or B button  

Reset camera R   

 

Monitor  

ACTION 
KEYBOARD 

OPTION 1 

KEYBOARD 

OPTION 2 
GAMEPAD 

Look Mouse  Mouse  Right stick  

Move  WASD + QE 
Arrows +  

PageUp/Dn  
Left stick  

Flashlight on/off  Space Return  X or Y button  

Teleport  F F A or B button  
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Press the Esc key to end the Experience and return to the application.  
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CUSTOM RUNS 

You can change the rendering resolution and other settings on the Custom 

run screen. The settings you choose apply to Benchmark and Experience 

modes.  

Making the scene more or less demanding with custom settings, then 

running Experience mode on an HMD is a  great way to see how system 

performance affects your personal VR experience.  

Options  

 DEFAULT 

WINDOW MODE Yes 

LOOPING No 

PARTICLE SYSTEMS DISABLED No 

FORCE ALWAYS-ON REPROJECTION (HTC VIVE ONLY) No 

FORCE OPENVR API (OCULUS RIFT ONLY) No 

 

Rendering quality  

 DEFAULT 

RESOLUTION 2264 × 1348 

MAX TESSELLATION FACTOR 32 

ASYNC COMPUTE DISABLED No 

TEXTURE FILTERING MODE Anisotropic  

MAX AF ANISOTROPY 2 

ANTIALIASING MODE CMAA 

ALPHA TEST PER SAMPLE No 
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 DEFAULT 

MSAA SAMPLE COUNT 1 

TESSELLATION FACTOR SCALE 1 
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SYSTEM REQUIREMENTS 

OS Windows 10, 64-bit  

PROCESSOR 
Dual core CPU with  

SSE 4.1 support 

RAM 3 GB 

GPU DirectX 12 feature level 11_0  

GPU MEMORY 2 GB 
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DEFAULT SETTINGS 

 BENCHMARK MODE 

RENDERING RESOLUTION 2264 × 1348 

FRAME PRESENTATION Windowed split -screen 

TARGET DESKTOP FRAME RATE 109 FPS 

TARGET HMD FRAME RATE 88.9 FPS 
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