Rec.709

KAMERA/TECHNIK

ITU-R Empfehlung BT.709 (Rec.709) definiert den Farbraum und die
Ubertragungscharakteristiken fiir HD-Fernsehen und digitales Kino. Sie legt
Farbpriméare, Weil3punkt und Gamma fir standardisierte Fernsehwiedergabe fest.

Rec.709 Color Standard Rec.709, formally ITU-R Recommendation BT.709, is the international
standard defining color space for HD television and digital cinema. Established in 1990, it

remains the reference color space for all HD video production and distribution worldwide.

Historical Development Rec.709 emerged from analog HDTV standards: Based on : NTSC/PAL gamma but
enhanced Standardization : ITU-R (now ITU) in 1990 Purpose : Unified HD television standard

globally Evolution : Replaced NTSC/PAL SD color spaces Scope : Television, streaming, and digital
cinema Color Space Definition Rec.709 specifies precise color coordinates: Color Primaries (CIE
1931): Red (R) : x=0.64, y=0.33 Green (G) : x=0.29, y=0.60 Blue (B) : x=0.15, y=0.06 White Point
(D65) : x=0.3127, y=0.3290 Resulting Color Gamut : Smaller than Rec.2020 (wide color gamut)
Optimized for television displays Matches consumer television calibration Industry standard

reference for HD Transfer Characteristics (Gamma) Gamma Function : Nominal Gamma : 2.4
(technically, more complex curve) Encoding : Video signal compressed with gamma Purpose : Matches
human perceptual response Legacy : Based on analog CRT display characteristics Modern Linear
Alternative : Linear light encoding possible (requires metadata) Professional workflows

increasingly use linear Broadcast standard remains gamma-corrected Technical Specifications
Resolution Support : 1920x1080 (Full HD) primary 1280x720 (HD) common Supports all standard HD
frame rates 50Hz (PAL) and 60Hz (NTSC) regions Bit Depth : 8-bit standard (256 levels per channel)
10-bit professional (1024 levels per channel) Higher bit depths use Rec.709 color space

Applications and Industry Use Television Broadcasting : HD television transmission standard

Broadcast camera standard Studio monitoring standard Worldwide distribution specification Digital
Cinema : DCI digital cinema (pre-HDR) Digital cinematography (HD cameras) Theatrical digital
projection Archive masters (pre-HDR content) Professional Video : Corporate video production News
production Sports broadcasting Commercial advertising Consumer Delivery : Blu-ray video Video
streaming (Netflix SD, Amazon SD, YouTube HD) Television broadcasts globally Digital television
standards Rec.709 vs. Rec.2020 Rec.709 (HD Standard): Narrower color gamut Consumer television
calibration HD and many streaming applications Established infrastructure Rec.2020 (UHD Standard):
Wider color gamut (30% larger) 4K and UHD television Suited for upcoming wide-gamut displays Newer
standard On-Set Color Management Monitor Calibration : Studio monitors calibrate to Rec.709

Portable monitors typically Rec.709 native Focus assist and peaking displays use Rec.709 Color
reference checks against Rec.709 standard Camera Output : Digital cinema cameras output Rec.709 or
linear HDMI monitoring typically Rec.709 Log recording requires conversion to Rec.709 Rec.709 LUT
applied for on-set review Color Grading Workflow Rec.709 in Post-Production : Source Material :

Log or wide color range captured Rec.709 LUT : Applied to linear for creative grading Display
Calibration : Monitor calibrated to Rec.709 Deliverable : Final graded material in Rec.709 color

space Archive : Optional wider gamut archive master Metadata and Color Space Signaling Color Space
Tags : Metadata labels video as Rec.709 Playback systems apply proper color handling Ensures color



accuracy in distribution Prevents color space confusion Container Specifications : H.264/H.265

encode color space in SPS/VUI MOV and MP4 containers tag color space Broadcast systems require
proper tagging Archive metadata documents color space Limitations of Rec.709 Modern Challenges :
Smaller gamut than modern displays Poor performance for HDR content Not ideal for wide-color-gamut
displays Compression artifacts visible in edges Mitigation Strategies : Use Rec.2020 where later
delivery requires a wider gamut Apply Rec.709 LUT carefully for creative intent Monitor on

calibrated Rec.709 displays Archive material in wider color gamut when possible Legacy and Future
Current Status : Reference standard for HD video Primary delivery format for most platforms

Integrated into established production pipelines Remains in use for HD content delivery Evolution

: Rec.2020 for UHD and 4K HDR standards (HLG, PQ) extend Rec.709 concept Rec.709 remains the
reference standard for HD No replacement is currently defined for HD workflows Aktuelles In der

Praxis dient Rec.709 als Standard-Farbraum fir SDR-Content mit 100 Nits Peak-Helligkeit und Gamma
2.2 fir Web- und Social-Media-Anwendungen. Coloristen nutzen Rec.709 als Input-Farbraum in
modernen Color-Management-Workflows. Der Ubergang zu Rec.2020 fiir HDR-Content erfordert oft eine
Konvertierung zurtick zu Rec.709 fur Standard-Wiedergabegerate, weshalb der Standard auch bei
HDR-Produktionen relevant bleibt. Aktuelles In der digitalen Filmproduktion wird Rec.709 oft als
Alternative zu Log-Formaten wie S-Log2 und S-Log3 diskutiert. Wahrend Log-Profile bei der Aufnahme
einen groReren Dynamikumfang bewahren, eignet sich Rec.709 fir direktes Recording ohne aufwendige
Farbkorrektur. Besonders bei 8-Bit-Aufnahmen kann der Standard-Farbraum Vorteile gegentber
komprimierten Log-Profilen bieten.
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