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OptoHub Technical White Paper 
Why 4K HDR AdopƟon Is Advancing Faster in ProducƟon Than in Broadcast DistribuƟon 
How Streaming, Remote ProducƟon, and MulƟ-Plaƞorm Delivery Are Reshaping Video Transport Infrastructure 
 
1. ExecuƟve Summary 

4K UHD (Ultra High Definition) has not become the 
universal default for linear television delivery in North 
America. Although ATSC (Advanced Television Systems 
Committee) 3.0 can support UHD and other advanced 
services, its U.S. deployment remains market-driven and 
voluntary[1]. Actual service configurations vary by 
broadcaster and market. 

Premium streaming and high-end production workflows 
increasingly use UHD and HDR (High Dynamic Range) 
acquisition, mastering, and delivery. Netflix, for example, 
uses a Dolby Vision IMF (Interoperable Master Format) 
master to derive Dolby Vision, HDR10, and SDR (Standard 
Dynamic Range) outputs[2]. This illustrates how a high-
quality master can support multiple downstream 
deliverables. This does not mean that every production 
should be originated or finished in 4K HDR, or that a single 
master eliminates the need for versioning, tone mapping, 
localization, and quality control. It means that production 
infrastructure must increasingly accommodate high data 
rates, HDR color management, multiple delivery formats, 
and distributed collaboration. 

For live and remote production, image format, 
compression, IP transport, and physical media should be 
evaluated as separate architectural layers. SMPTE 
(Society of Motion Picture and Television Engineers) ST 
2110 supports real-time professional media over IP 
(Internet Protocol)[3], while compressed transport may 
use ST 2110-22 and codecs such as JPEG XS[4]. Fiber-optic 
links can provide high bandwidth, extended reach, and 
immunity of the optical medium to electromagnetic 
interference[5]. End-to-end latency, image fidelity, 
synchronization, security, and availability depend on the 
complete system architecture. 

This white paper examines why 4K HDR adoption is more 
visible in selected production and mastering workflows 
than in linear broadcast distribution—and where optical 
video transport can provide practical value. 

 
2. Broadcast DistribuƟon Has Not Yet Fully 

TransiƟoned to 4K 
Despite years of discussion about UHD broadcasƟng, 4K 

availability conƟnues to vary by service, plaƞorm, and 
market. Although ATSC 3.0 can support UHD and other 
advanced services, its U.S. deployment remains market-
driven and voluntary[1]. Several structural factors likely 
contribute to this uneven transiƟon: (a) exisƟng HD 
infrastructure conƟnues to provide operaƟonal value, (b) 
facility-wide upgrades require substanƟal capital 
investment, and (c) bandwidth constraints can make 
widespread 4K distribuƟon challenging.  

The perceptual benefit of higher spaƟal resoluƟon varies 
with screen size, viewing distance, content characterisƟcs, 
and the capabiliƟes of the complete display chain. 
Consequently, one major area of broadcast modernizaƟon 
has been the adopƟon of IP-based producƟon 
architectures and workflow improvements, while mature 
HD delivery chains oŌen remain in service.  

SMPTE ST 2110 reflects this shiŌ by defining 
synchronized, real-Ɵme professional media transport over 
managed IP networks[3] This does not indicate weak 
interest in 4K HDR; rather, it suggests that adopƟon is 
progressing unevenly across producƟon, contribuƟon, 
and final distribuƟon. 
 
3. Streaming Services Are Driving ProducƟon 

Standards 
One of the clearest drivers of this 4K HDR upstream shiŌ 

is the growth of streaming services. Unlike tradiƟonal 
broadcasters, streaming plaƞorms compete directly on 
picture quality, device compaƟbility, and premium user 
experience. Premium streaming services use UHD and 
HDR as premium delivery formats. Neƞlix, for example, 
offers UHD and HDR on compaƟble Ɵtles, plans, and 
devices[6]. Its producƟon and delivery requirements have 
also helped establish HDR mastering, color-managed 
workflows, and high-quality mezzanine or IMF 
deliverables as important parts of premium-content 
producƟon[7]. To support these requirements, selected 
premium-content workflows use UHD and HDR 
acquisiƟon, color grading, mastering, and delivery. A high-
quality master can then be used to support mulƟple 
downstream deliverables while preserving creaƟve intent 
as consistently as pracƟcal across different display 
environments. 

Figure 1 shows the conceptual workflow of a modern 4K 
HDR producƟon environment for broadcast and streaming. 
High-resoluƟon video is acquired in the studio or at a 
remote venue, processed in a centralized producƟon 
control center, and transferred to post-producƟon 
through hybrid SDI (Serial Data Interface)/IP workflows. 
This structure enables efficient, future-ready content 
creaƟon for mulƟ-plaƞorm distribuƟon. 
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Figure 1. Conceptual workflow of a modern 4K HDR 
producƟon environment for broadcast and streaming. 
Source: OptoHub conceptual illustraƟon generated with AI. 

 
4. The "Create Once, Deliver Everywhere" Workflow 

This production-first approach is often summarized as 
“create once, deliver everywhere.” In practice, the phrase 
does not mean that one file can be distributed unchanged 
to every platform. Rather, selected 4K HDR workflows use 
a high-quality master as the source for multiple platform-
specific deliverables. 

These deliverables may serve linear television, OTT 
(Over-The-Top) streaming, international distribution, and 
long-term archiving in formats such as HD SDR, HD HDR, 
4K SDR, and 4K HDR. The master-based approach can 
reduce duplicated creative work, improve consistency 
across deliverables, and increase the long-term reuse 
value of production assets. 

However, it does not eliminate the need for format 
conversion, tone mapping, localization, encoding, 
metadata management, and quality control. Netflix’s 
Dolby Vision workflow, for example, derives Dolby Vision, 
HDR10, and SDR streams from a Dolby Vision IMF package 
[2]. 
 
5. Why HDR Can MaƩer More to Perceived Quality 

Than ResoluƟon Alone 
The case for 4K HDR producƟon is not based on 

resoluƟon alone. Although 4K receives considerable 
aƩenƟon, HDR can produce a more immediately 
noƟceable improvement than resoluƟon alone in some 
viewing environments. HDR can provide brighter specular 
highlights, improved detail in dark and bright regions, and 
a wider range of reproduced luminance. When combined 
with wide color gamut, it can also increase the range and 
volume of reproducible colors[8, 9]. 
 
6. Remote ProducƟon Requires Workflow-Specific 

Video Transport 
As producƟon moves toward 4K HDR, remote and 

distributed workflows create addiƟonal technical 
demands. Modern producƟon environments commonly 
involve cameras at remote venues, centralized producƟon 
control rooms, cloud-based processing, distributed 
ediƟng teams, AI-assisted producƟon tools, and mulƟ-site 
collaboraƟon. These workflows do not all impose idenƟcal 
performance requirements. Live remote producƟon 
typically prioriƟzes predictable low latency, visually 
lossless or appropriately compressed image quality, 
reliable long-distance transport, synchronizaƟon across 
mulƟple channels, and high system availability. 
Distributed post-producƟon may place greater emphasis 
on file integrity, color consistency, secure access, storage 
performance, and version management. 

For demanding producƟon environments, fiber-opƟc 
transport can be a strong physical-layer opƟon where high 

bandwidth, extended reach, electrical isolaƟon, or 
immunity to electromagneƟc interference is required. 

 
 
7. OpƟcal Transmission Is Becoming Strategic 

Infrastructure 
Transport infrastructure is a strategic consideraƟon 

rather than a peripheral cabling issue. A modern facility 
may combine baseband SDI, uncompressed media over 
SMPTE ST 2110-20, compressed video over ST 2110-22 
using JPEG XS, and fiber- or copper-based physical links. 
These technologies are not direct subsƟtutes; they 
operate at different layers of the producƟon architecture 
[2, 4] 

Fiber-opƟc links can provide high bandwidth, extended 
reach, and immunity of the opƟcal medium to 
electromagneƟc interference[5].  Rather than serving as a 
simple replacement for copper cables, opƟcal transport is 
becoming a core element of next-generaƟon media 
producƟon infrastructure. Compared with convenƟonal 
electrical cabling, opƟcal fiber offers advantages that are 
especially relevant for high-resoluƟon video producƟon, 
as shown in Table 1. It is noted that end-to-end latency 
and reliability depend on the complete system 
architecture, not on the cable medium alone [4, 10]. 

  
Table 1. Comparison of Electrical and Fiber-OpƟc Transport 

 Electrical Transport Fiber-OpƟc Transport 

EMI May require miƟgaƟon OpƟcal path immune 

Reach Typically shorter at high 
data rate 

Longer with suitable 
opƟcs 

Bandwidth May experience 
bandwidth limitaƟon 

Excellent scalability 

Cabling May require more or 
heavier cable 

Can reduce cable count 
or weight 

Trade-off Simple for short links May require installaƟon 
of opƟcal fiber 

 
8. What This Means for Equipment Manufacturers 
  For equipment manufacturers and system integrators, 
the opportunity extends beyond final broadcast 
transmission to acquisiƟon, contribuƟon, remote 
producƟon, IP conversion, monitoring, recording, and 
mulƟ-plaƞorm delivery. OpƟcal transport is parƟcularly 
relevant where systems require high-bandwidth links over 
extended distances, electrical isolaƟon, or operaƟon in 
EMI-sensiƟve environments[5]. In this context, 
infrastructure investment is expanding beyond final 
transmission into the broader producƟon ecosystem. 
 
9. Conclusion 

The transition to 4K HDR cannot be evaluated solely by 
examining the resolution of final linear broadcasts. In 
selected streaming, premium-content, sports, and live-
production workflows, UHD and HDR are already 
influencing acquisition, mastering, monitoring, 
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contribution, and archive strategies—even when some 
downstream deliverables remain HD or SDR. 

The resulting infrastructure challenge is not simply how 
to move more pixels. It is how to select the appropriate 
combination of image format, compression, IP transport, 
synchronization, redundancy, security, and physical 
media for each workflow. 

Fiber-optic video transport can play an important role in 
architectures that require high bandwidth, extended 
reach, and EMI-resistant physical links. Its value, however, 
must be evaluated as part of the complete production 
system rather than as a standalone guarantee of low 
latency, image quality, or reliability. 
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About OptoHub 

OptoHub develops high-performance opƟcal video transport technologies for broadcast, media producƟon, medical, industrial, 
defense, and scienƟfic imaging applicaƟons. By combining experƟse in high-speed opƟcal transmission with a system-level 
understanding of video architecture, OptoHub supports reliable and scalable connecƟvity for demanding visual plaƞorms. 

We welcome collaboraƟon with broadcast equipment manufacturers, producƟon companies, system integrators, remote-
producƟon teams, post-producƟon faciliƟes, imaging engineers, product managers, and research organizaƟons. 

Contact OptoHub to discuss opƟcal transport for uncompressed high-resoluƟon video, low-latency producƟon links, extended-
distance transmission, and future system architectures. 

To learn more about OptoHub opƟcal connecƟvity soluƟons, visit: hƩps://us.optohub.com 
 

 


