
1019

4

1023

0

1.0

0.0

Full Range
32-bit float

SDI Full
Output

10-bit

1023

0

Full Range
32-bit float

1.0

0.0

10-bit
3760

256

1023

0

940

64

1.0

0.016-bit
Display input set to SDI Full 

Expected input signal is 4-1019 (black to white).
4-1019 is mapped to 0-1023 for display.

Display 10-bit (0 black to 1023 white)

File Export

16-bit half-float OpenEXR

10-bit video file

1.0

0.0

Full Range
32-bit float

HDMI Full
Output

10-bit

1023

0

Full Range
32-bit float

1.0

0.0

10-bit
3760

256

1023

0

940

64

1.0

0.016-bit
Display input set to Full Range 

Expected input signal is 0-1023 (black to white).
0-1023 is mapped to 0-1023 for display.

Display 10-bit (0 black to 1023 white)

File Export

16-bit half-float OpenEXR

10-bit video file

1.0

0.0

940

64

Full Range
32-bit float

SDI Video
Output

10-bit

1023

0

Full Range
32-bit float

1.0

0.0

10-bit
3760

256

1023

0

940

64

1.0

0.016-bit
Display input set to Narrow Range 

Expected input signal is 64-940 (black to white).
64-940 is mapped to 0-1023 for display.

Display 10-bit (0 black to 1023 white)

File Export

16-bit half-float OpenEXR

10-bit video file

1.0

0.0

940

64

Full Range
32-bit float

SDI Video
Output

10-bit

1023

0
64

940
Full Range
32-bit float

1.0

0.0

10-bit
3760

256

1023

0

940

64

1.0

0.016-bit
Display input set to Full Range 

Expected input signal is 64-940 (black to white).

64 and 940 are mapped to 64 and 940 causing lifted blacks and
grey whites, because 64 and 940 is not mapped to to 0 and 1023.

 
Display 10-bit (0 black to 1023 white)

File Export

16-bit half-float OpenEXR

10-bit video file

1.0

0.0

Full Range
32-bit float

SDI Full
Output

10-bit

Full Range
32-bit float

1.0

0.0

10-bit
3760

256

1023

0

940

64

1.0

0.016-bit

File Export

16-bit half-float OpenEXR

10-bit video file

1.0

0.0

Full Range
32-bit float

HDMI Full
Output

10-bit

1023

0

940

64

Full Range
32-bit float

1.0

0.0

10-bit
3760

256

1023

0

940

64

1.0

0.016-bit
Display input set to Video Range 

Expected input signal is 64-940 (black to white).

Values below 64 and above 940 gets clipped because
64 and 940 are mapped to 0 and 1023 for display instead of 0 and 1023. 

Display 10-bit (0 black to 1023 white)

File Export

16-bit half-float OpenEXR

10-bit video file

Display input set to Narrow Range 

Expected input signal is 64-940 (black to white).

Values below 64 and above 940 gets clipped because
64 and 940 are mapped to 0-1023 for display instead of 4 and 1019. 

 
Display 10-bit (0 black to 1023 white)

940

64

1019

4

1019

4

1023

0

Display input set to Narrow Range 

Expected input signal is 64-940 (black to white).

Values below 64 and above 940 gets clipped because
64 and 940 are mapped to 0-1023 for display instead of 0 and 1023. 

 
Display 10-bit (0 black to 1023 white)

Digital Video Signal Levels in Post Production

Source Media Post Production

Signal scaled and normalised to Full Range 32-bit float RGB.

Display

Signal scaled to match display input signal range.

File Export

Full Range 32-bit float scaled to match the export format/codec encoding specifications.

Sony FX6
S-Log3 S-Gamut3.cine

XAVC MXF OP1a
10-bit Full Range

ARRI Alexa Mini
ProRes 4444

QuickTime MOV
12-bit Narrow Range

Sony FX6
S-Log3 S-Gamut3.cine

XAVC MXF OP1a
10-bit Full Range

ARRI Alexa Mini
ProRes 4444

QuickTime MOV
12-bit Narrow Range

Sony FX6
S-Log3 S-Gamut3.cine

XAVC MXF OP1a
10-bit Full Range

ARRI Alexa Mini
ProRes 4444

QuickTime MOV
12-bit Narrow Range

Sony FX6
S-Log3 S-Gamut3.cine

XAVC MXF OP1a
10-bit Full Range

ARRI Alexa Mini
ProRes 4444

QuickTime MOV
12-bit Narrow Range

Sony FX6
S-Log3 S-Gamut3.cine

XAVC MXF OP1a
10-bit Full Range

ARRI Alexa Mini
ProRes 4444

QuickTime MOV
12-bit Narrow Range

Sony FX6
S-Log3 S-Gamut3.cine

XAVC MXF OP1a
10-bit Full Range

ARRI Alexa Mini
ProRes 4444

QuickTime MOV
12-bit Narrow Range

Created by Thomas Berglund, 2024-02-02



Digital Video Signal Levels in Live Production

1.0

0.0

1.0

0.0

3D LUT940

64

940

64

Video Signal
4:2:2 Y'C'BC'R

10-bit Narrow Range

940

256

1.0

0.0

1.0

0.0

3D LUT940

64

940

64

Video Signal
4:2:2 Y'C'BC'R

10-bit Narrow Range

940

256

Narrow Range

Full Range

Signal normalised and processed in Nominal Range.
Super-white and sub-black area is clipped.

Signal normalised and processed in Full Range.
Super-white and sub-black area is preserved.

The most common two scenarios
for 3D LUT signal processing.

This is a simplified illustration. There are additional steps involved like
Y'C'B'C'R to R'G'B' matrix conversion, which isn't included in this example.

Video Mixer
HDR camera source signals

HDR Ref. Display
HDR quality control

BT.2100 HLG HDR
HDR transmission

BT.709 SDR
SDR transmission

BT.2100 HLG HDRBT.2100 HLG HDRBT.2100 HLG HDR

BT.709 SDRBT.709 SDRBT.709 SDR

SDR camera source signals

SDR Ref. DisplaySDR Ref. DisplaySDR Ref. Display

SDR camera shading

BT.2100 HLG HDR Narrow Range

SDR to HDR
LUT processing

HDR to SDR
LUT processing

BT.709 SDR Graphics

SDR to HDR
LUT processing

BT.709 SDR Narrow Range

HDR production with camera shading in SDR — simplified version of Fig. 20 in ITU-R BT.2408

Created by Thomas Berglund, 2024-02-02

Illustration from EBU HDR Workshop 2022, presented by Andrew Cotton, Principal Technologist, BBC R&D


