
DaVinci Resolve GUI Viewer Calibration Workflow – Rec709 BT 1886 ONLY 
Disclaimer: This guide is a compilation from other guides, so nothing is original. It may well contain errors, so feedback is welcome. 
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A. Goals. What do we want to achieve? 
 

We want to achieve a WYSIWYG representation in Rec709 in the GUI Viewer in DaVinci 
Resolve, so we can make accurate decisions in color correcting the clips we have. 

Normally you will want to do that on an external calibrated reference monitor and this is of 
course the preferred solution. But for the vast majority of users this is not feasible due to the costs 
involved. 

We will end up with a .cube 3D LUT that has to go in the 3D Color Viewer Lookup Table slot in 
the project settings. 
 
 
B. What is Rec709? 

Rec709 is the standard for HDTV defined by ITU. For more info see Wikipedia. For the purposes 
of this workflow we want to achieve the following targets: 

a) Rec709 gamut 
b) White Point: 0.3127 x 0.329 y 
c) White Level (luminance): 80-120 cd/m2 depending on your viewing conditions 
d) Black Level: as low as possible. The deepest black our monitor is capable of. 
e) Tone Response Curve (TRC) can be: 2.2 / 2.35 / 2.4 / BT 1886. Please note that for the 

moment this guide applies only to BT 1886 !! 
The TRC is a very long discussion. See this http://www.spectracal.com/Documents/bt.1886.pdf or 
http://www.avsforum.com/f/139/display-calibration.  Many weeks of reading  
TL DR. 
Basically when Rec709 standard was published no gamma was mentioned by ITU. Because CRTs were having a 
TRC with a 2.2 gamma (especially the BVM Sony) this was considered the de facto standard for many years. 
Virtually all Rec709 material is mastered at 2.2 gamma. To make the confusion bigger other post houses used 
2.35 or 2.4 instead of 2.2. 
BT 1886 was recommended as the standard by ITU in 2011 to mitigate the problem of black level in LCDs. It's a 
little bit complex because it tries to create a 2.4 power curve, but takes in consideration the black and white 
level also. 
Most of the post houses still use even today 2.2, but some transitioned to BT 1886. How many? Who knows? 
IMHO your best bet is to use two LUTs, one with 2.2 gamma, one with BT 1886.  
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http://www.avsforum.com/f/139/display-calibration


C. Prerequisites 

a) Colorimeter. I1 Display Pro from X-rite is the obvious choice for budget users. 
b) A good GUI monitor that can display Rec709 gamut. A good wide gamut monitor is probably 

your best bet. How do I know if my monitor is capable of Rec709 gamut? See step E. 
c) HCFR Colorimeter We will use this for pre-LUT calibration. 
d) ArgyllCMS 1.6.3+   The heavy lifter. The CMS this workflow is based on. 
e) DispcalGUI  2.1.0.2+  - front end for ArgyllCMS plus many important features 

 

D. Get rid of color management 

You want to remove any form of color management based on ICC profiles. Resolve is not an 
ICC aware application (at least in Windows/ Mac may be different), but the problem is that if you 
previously used a CMS to create ICC profiles most likely you end up with nonlinear VCGT tables. This 
are the gamma tables loaded in the graphics video card and will influence all applications, including 
Resolve. It is imperative that your VCGT curves are linear ALL THE TIME. Triple check that before going 
any further. 

 

E. Pre-LUT calibration 

First thing you want to do is to “close the gap” and get your monitor as close as possible to 
the target using the internal controls of the monitor. 

This is a crucial step and can have a complex workflow by itself. But if you miss this step you 
can end up with lifted black, crushed blacks, white clipping, banding, posterization, things your LUT 
will never be able to solve. We want our LUT to do as little processing as possible. 

Your minimum goal in this step: 

a) Make sure that the gamut of your monitor is bigger (or at least equal) than Rec709 gamut. 
b) Set up black level of your monitor (brightness) 
c) Set up white level of your monitor (contrast) 
d) Set up white point temperature  (RGB controls) 

If your monitor is capable of 2 points (gain/bias) or 10 points gamma calibration you will want 
to adjust those also! 

Do a factory reset and choose the settings that let your monitor display the native gamut, 
basically the largest gamut it can do from factory. In the case of my Dell U2711 this is “custom color”. 

For a more in depth guide for HCFR please refer to the discussion thread. I’ll note a few things: 

a) Remember to set in preferences the color space to HDTV-Rec709 with your gamma of choice. 
b) Remember to use the spectral correction for your display panel 
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http://www.avsforum.com/t/1393853/hcfr-open-source-projector-and-display-calibration-software
http://www.argyllcms.com/
http://dispcalgui.hoech.net/
http://www.avsforum.com/t/1393853/hcfr-open-source-projector-and-display-calibration-software


Let’s measure what we got with HCFR. Here are some screenshots for Dell U2711 after factory 
reset and color space set to custom (Custom Color, Brightness/Contrast 50/50, RGB – 100/100/100) 
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Okay, so at least the monitor can do Rec709. Everything else is pretty much wrong.  
This monitor has Brightness/Contrast/RGB controls. Using continuous measurement we will 

set the brightness level and white point temperature on a 100 IRE patch to be as close as possible to 
the target. After altering this controls we end up with this: 

 
Dell U2711 

Controls 
Factory 
Default 

After 
tweaking 

Brightness 50 26 
Contrast 50 50 
R 100 95 
G 100 98 
B 100 96 
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 As you can see we managed to get brightness from 194 cd/m2 to 112 cd/m2, black at 0.14 
cd/m2, a relative good gray response, a bit off at low gray stimulus. Color temp tracking is surprisingly 
good (to me at least). In my case I didn’t need to touch the white level (Contrast). 
 Remember, in this step, you have to get as close as possible to the target using only the 
internal controls of the monitor. 
 Also a very good step is to check this guide from LightIllusion. Download the free images, load 
them in Resolve and verify visually that you pass all checkmarks, as explained. 

 

F. Profiling 

As of version 2.1.0.2 DispcalGUI is able to talk directly to Resolve. Free professional calibration 
for the masses! 

What do you want to know is that the quality of your LUT will depend heavily on the patch set 
you choose. A good starting point is in excess of 1,000 points but some displays require more than 
4,500 points or even higher. There is an entire theory on how to build the patch set, you can find more 
in ArgyllCMS documentation or here. Many weeks of reading  For the purposes of this guide will use 
the default 1400 points patch set provided by DispcalGUI, but you will want to invest more time in 
creating a patch set tailored to your needs. 

This part is heavily borrowed from 3D LUT Resolve Wiki . 
 
Step A. Run DispcalGUI 
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http://www.lightillusion.com/display_calibration.html
http://argyllcms.com/doc/targen.html
http://www.avsforum.com/f/139/display-calibration
https://sourceforge.net/p/dispcalgui/wiki/3D%20LUT%20creation%20workflow%20for%20Resolve/


1. Choose the Resolve preset 
2. Choose the spectral correction for your display type 
3. The preset settings for Rec709 BT 1886 and profile type. 
4. The patch set for profiling. For this guide will use the default loaded by the Resolve preset but 

you may want to invest more time in a custom patch set. 
5. Type in the profile name. 

Step B. Click ‘Profile only’ 
Step C. If this message appears uncheck “Embed calibration curves in profile”. Click “Continue” 
 

 
Step D. Drag the measurement window to the desired location and size. The position of the window 
will be mimicked in Resolve. Click “Start measurement”. 
Step E. A progress dialog with a message “Waiting for connection on IP:PORT” should appear. Note 
the IP and port numbers. 
Step F. In Resolve, switch to the “Color” tab and then choose from the top menu “Color /Monitor 
calibration / SpectraCal Calman”. 
Step G. Enter the IP address in the window that opens (port should already be filled) and click 
“Connect”. 
Step H. DispcalGUI should show a confirmation to place the instrument on the designated spot. 
Clicking OK starts the measurements. 
Step I. After the measurements and profile calculations are finished, DO NOT install the profile. 
 

 
G. Creating the LUT 

Step A. Choose DispcalGUI / Tools / Create 3D LUT …. 
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1. This must be Rec709 
2. This is the profile created in Step F 
3. In this workflow this will be automatically set to off, because the profile created in Step F does 

not include vcgt curves. Please note there is an alternate workflow where it’s possible to 
create vgct curves, but that’s another story. 

4. The settings for encoding and BT 1886.  
5. Remember when we checked that our display is capable of displaying full Rec709 gamut? If 

this is not the case then this setting will create undesired effects. You will NOT end up with a 
correct calibration. 

6. The 3D LUT format supported by Resolve 
7. I don’t think it makes sense to go higher than 17x17x17. (?) 

 

Step B. Click ‘Create 3D LUT…’  Three files will be created: the LUT itself, an ICM (device link) profile 
and a log. You will want to keep the ICM profile if you want later to verify the LUT. Great. We’re done. 

 

H. Verifying the LUT. 

One of the commonly used method of verifying the results is to check with a custom patch 
set, with evenly distributed colors through the gamut. A nice custom 1500 points patch set is provided 
by user Zoyd in AVS Display Calibration forum. (link?) 

At the time of this writing Resolve (10.1.4) does not support applying 3D LUTs to the patches 
sent through the monitor calibration interface. So to verify the LUT with a custom patch set, Dispcal 
has a nice workaround, explained here by Mr. Florian Hoech. 

 
Step A. Choose DispcalGUI / Tools / Measurement report …. 
 

 

1. Your custom patch test you want to verify 
2. This must be Rec709.icm 
3. Must be checked on. 
4. This are the same settings used when creating the LUT (Step G). 
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https://sourceforge.net/p/dispcalgui/discussion/932493/thread/b5206aa6/%23c56d/d75a


5. This is the (device link) profile created when the LUT was output (Step G). You will find it in 
the same folder. 

6. This is the profile created when you measured the display (Step F). 
 
Step B. Click Measure… 
Step C. Using the same methods used previously connect to Resolve monitor calibration interface and 
let it run. 
Step D. An HTML file is created. Check the results. In my case I have this: 
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So the average deltaE for this 1500 points custom patch set is 0.48 and the max deltaE is 2.2  
You may want also to use a grayscale patch set to verify more thoroughly that area. 
Although deltaE values are an important indicator they don’t tell the whole story. You may 

want to load the calibration images from LightIllusion and view them through the LUT. This will show 
you errors which are not picked up by deltaE reports. Check for color casts, banding, posterization, 
etc…. Read more at http://www.lightillusion.com/delta-e.html. Actually read the whole site, lots of 
good info there. 

If you have friends at a post house with a good ref. monitor buy a Decklink MiniMonitor (is 
mega cheap, around 150 EUR) and go with your rig at that post house to compare. If the displays don’t 
match teach them how to calibrate.  

 

I. A few considerations 

Don’t think that if you managed to calibrate your GUI Viewer to Rec709 this is the ideal 
substitute for an external reference monitor. But for home work, learning or very low budget projects 
IMHO it’s enough. 

a) The GUI Viewer has some artifacts in displaying the image (no idea why), especially when 
scaling. The external display will not have this problem. 

b) The GUI Viewer does not genlock perfectly to 24Hz or 25Hz, though this may be of little 
importance when doing color corrections. 

c) A good reference monitor (~5K USD) will have a much lower black level than your GUI monitor 
is capable of (in most cases). This is important for evaluating the image. 

d) A good reference monitor will “get out of black” in a much more controlled way. Try this images 
on your new Rec709 calibrated GUI Viewer. 

10 
 

http://www.lightillusion.com/delta-e.html
http://www.avsforum.com/t/1466036/calibrators-lets-talk-shadow-detail


e) Your GUI Viewer is 8-bit. Nothing you can do about that. A good reference monitor will be, most 
likely, 10-bit. Your GUI Viewer can exhibit a banding in the sky, which in fact is not there. The 
10-bit monitor will show you the truth. Actually this is a much more complicated discussion as 
there are very good 8-bit ref. monitors (with higher internal bit depth processing) which can 
overcome some of this problems.  

f) A good reference monitor is UNIFORM. Try to measure different portions of your GUI Monitor 
in terms of brightness and color temperature. You might have a bad day. 

g) ….. and probably other things I can’t remember. 

 
This guide just scratches the surface of the calibration problems. For more accurate 

calibrations you will want to invest in a Klein K-10A colorimeter, or a spectro to profile your i1 Display 
Pro. But if you invested that kind of money this guide is obviously not for you. 

You may want to look at other solutions for calibrating the GUI Viewer. For a comparison of 
3D LUT solutions beetwen ArgyllCMS/LightSpace/Calman see here. 

Relevant links for more in-depth discussions: 

http://www.argyllcms.com 
http://dispcalgui.hoech.net 
http://www.avsforum.com/f/139/display-calibration 
http://www.lightillusion.com 
http://www.spectracal.com 
http://liftgammagain.com/forum/index.php?forums/calibration.42 
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