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WHITE PAPER | VISUAL ERGONOMICS
AT COMPUTER WORKSTATIONS

Optimizing the Screen Atmosphere: How flexible light and mood management
in the office safeguards concentration and noticeably reduces eye strain.

A Guide for IT Administrators, Managing Directors, HR Managers, and Workplace
Strategists.

Executive Summary

In the modern working world, the computer has become the central tool. According
to surveys by the Federal Statistical Office, around 33 million employed people in
Germany work with computers or computer-controlled devices [1]. More than one in
two employees (55 percent) spend their workday primarily at a pure office
workstation [2]—in key sectors such as the financial and information technology
industries, the proportion of display screen workstations exceeds 83 percent [2].

While physical ergonomics (ergonomic office chairs, height-adjustable desks) have
long become standard in corporate environments, visual ergonomics are mostly
neglected. Rigid, glaring LED monitor light challenges the human eye continuously
throughout the workday. The consequences for companies are tangible: a drop in
concentration in the afternoon, a higher tendency for careless mistakes, and
premature employee fatigue.

This whitepaper highlights the challenges of modern screen-based work and
demonstrates how native software solutions like Ambient Flow minimize visual strain,
sustainably support well-being through self-determined workflows, and
simultaneously protect the company's IT infrastructure.
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1. The Challenge: Digital Eye Strain in the Office

International occupational health meta-analyses indicate that over 60% of all office
employees regularly suffer from fatigue caused by intensive screen use [3]. According
to reports by the Federal Institute for Occupational Safety and Health (BAuA), many
of those affected complain about declining concentration and exhaustion during the
daily work routine [4]. Typical signs include dry, burning eyes, blurred vision in the
evening, increased sensitivity to light, and tension in the neck and shoulder areas.

The Mechanism of "Light Shock" (Visual Adaptation Stress)

A central stress factor at the computer workstation is the absolute rigidity of
conventional system settings. When an employee starts their PC in the morning, the
graphics output default runs at maximum intensity, emitting an unthrottled, high-
energy dose of light. Throughout the entire working hours, this factory setting
remains at a constant intensity—completely blind to the fact that human eyes are
progressively strained with every hour in front of the monitor (the so-called time-on-
task effect) [5].

To make matters worse, this static light emission completely ignores the dynamic
environment of the office. Whether the weather changes outside (cloud cover,
moving sunlight) or artificial office lighting (neon or LED ceiling lights) shifts the
room's light conditions in the late afternoon: the monitor stubbornly continues to
radiate with the same intensity. This creates a massive, unnatural contrast in
brightness between the ambient room and the screen, which demonstrably increases
the required visual adaptation performance [6]. The eye is subjected to a permanent
change in contrast [7].

Ambient Flow resolves this exact technological blindness:

o Demand-Driven Environmental Adaptation: Through flexible profiles,
employees can precisely adapt the monitor's display at any time to the current
weather, room lighting, and their own comfort needs.

o The Gentle Transition Fade: Upon system startup or when switching profiles,
the integrated engine smoothly adjusts the hardware matrix via an
imperceptible, gentle fade-in lasting up to 2 minutes. This gives the eye the
necessary time to relax completely and adapt to the new, ergonomically
optimized spectrum.
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2. Light Spectrum and Circadian Rhythm

Scientific studies from Harvard Medical School confirm the strong influence of short-
wave, high-energy blue light (HEV light) from LED screens on the body's perception
of the time of day [8].

o The Focus Effect vs. Continuous Radiation: Generally, blue light in the
monitor's radiation spectrum is positive—it has an activating effect and
specifically promotes alertness during phases of high concentration.

o The Challenge of the 8-Hour Dose: If the blue light dose is not dynamically
and demand-adaptively tailored to the time of day, it demonstrably leads to
two effects:

1. Avisually signaled continuous activation, which can make winding
down in the evening and the recovery phase after work more difficult
[8].

2. An acute loss of focus in the afternoon of the workday, caused by
progressive visual strain [9].

3. Ambient Flow: Self-Determined Phase and Profile
Management

Ambient Flow breaks with the concept of rigid, algorithmically dictated filters. The
software prioritizes the full sovereignty of the user, combining ergonomic protection
directly at the Windows color matrix level with maximum flexibility for individual
workflows. Each profile can be precisely adjusted in intensity to the employee's
individual preference.

A. The Personalized Timeline: Freely Customizable Daily Phases

Human focus does not run linearly. Ambient Flow offers users the opportunity to
flexibly divide their workday into their own, freely customizable time phases and
assign specific, different profiles to these phases. This flexibility is complemented by
the integrated transition fade of up to 2 minutes. When switching between profiles or
times of day, the software adjusts the intensity buttery smooth, allowing the eye to
adjust fluidly and completely without visual shock to the new light setting.
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B. Task-Oriented Profiles & Ergonomic Impact

Via the Control Center, employees directly control their PC's graphics processing unit
(GPU) and select the exact profile that fits their current task. The profiles unfold a
targeted impact on visual perception and working comfort:

o The "Focus” Profile (Targeted Activation): An optimized blue component
signals maximum clarity. Visual contrasts are sharpened and look crisp. The
profile serves as a precise tool to short-term support concentration for peak
analytical performance. Ideal for data-intensive or analytical tasks.

¢ The "Creative" Profile (Endurance & Balance): The balanced amber
spectrum simulates a neutral paper-white. It reduces digital light stress and
ensures a noticeably more relaxed viewing experience while mental activity
remains fully intact. This ergonomic relief ensures a productive flow and a
fresher feeling after work.

o The "Relax" Profile (Relief & Rhythm): While conventional night filters often
appear too heavily orange and thus fatiguing, Ambient Flow relies on a gentle
balance. Heavily reduced blue values take the harshness off the screen.
Controlled specifically via the timer or phase settings, the profile serves during
the day as a highly efficient, short-term relief break for the eyes. In the evening
phases, it supports the seamless, visual transition into a well-deserved after-
work status.

(Note: Since any mathematical color matrix filtering physically leads to a shift in the
color spectrum on the monitor, the integrated recommendation applies to professional,
purely graphic work with absolute demands on color accuracy to temporarily reset the
filter to the standard system setting.)

C. Technological Mechanics: Hardware-Side GPU Matrix Scaling

The technological core of Ambient Flow fundamentally differs from conventional
software filters. The software utilizes native Win32 and Win2D interfaces for direct
programming of the graphics card (GPU) to physically modify the emitted light
spectrum directly at the source.

Instead of utilizing resource-intensive overlays, Ambient Flow alters the hardware-
side 5x4 color transformation matrix (AmbientColorMatrix).
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The scaling occurs via the mathematical matrix diagonals $M_{11}$ (Red), $M_{22}$
(Green), and $M_{33}$ (Blue) at a constant Alpha transparency ($M_{44} = 1.0%).

The three integrated core profiles are precisely calibrated on the hardware side as

follows:
Profil Channel Channel M22 Channel Primary Ergonomic
rofile
M11 (Red) (Green) M33 (Blue) Goal
1.056 Contrast Sharpening
Focus 0.836 (83,6%) 0.924 (92,4%) o
(105,6%) & Activation

Fatigue-Free Work

Creative 0.980 (98,0%) 0.880 (88,0%) 0.650 (65,0%) .
(Paper-White)

Visual Relief &

Relax 0.830 (83,0%) 0.581 (58,1%) 0.365 (36,5%) i
Evening Mode

During the transition between freely customizable daily phases or profiles, the engine
calculates the exact intermediate values of these coefficients via linear interpolation

(Lerp):
Calculation:
Current Matrix = Identity Matrix * (1 — f) + Target Matrix * f

Since this transformation takes place directly within the rendering process of the
graphics processor, Ambient Flow runs even on high-resolution 4K screens with CPU
utilization tending towards zero.

o Onyx Core (Subtle Adjustment from 1%): Even when the filter is visually barely
perceptible, harsh color peaks are gently smoothed out in the background,
making the screen experience permanently more comfortable and preventing
an unpleasant, abrupt flashlight effect.
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Implementing Ambient Flow as part of modern workplace ergonomics safeguards
performance in data-intensive and creative professions, supports error-free work in
the afternoon, and reduces visually induced drops in concentration [10].

4. The Enterprise IT Promise

e Native MSI Architecture: No Microsoft Store compulsion. Fully silent
deployable via Group Policies (GPO) or Microsoft Intune.

e Multi-User Ready: Strict separation between the global program
infrastructure (C:\AmbientFlow) and the individual, self-determined profile
configurations of users within the AppData directory.

e Zero-Touch Activation: Seamless volume licensing post-deployment. The
volume license key can be centrally stored by the IT department directly via a
GPO registry path (SOFTWARE\Policies)—the software activates fully
automatically in the background upon the employee's first launch.

e 100% Works Council & GDPR Compliant: Maximum data minimization. For
license validation, only an anonymized, non-reversible hardware hash is
checked. At no time are plain names, Windows usernames, or email addresses
of employees transmitted or stored.

Conclusion: Optimize visual comfort at the workplace and increase the satisfaction
and performance of your employees through modern screen ergonomics. Start a
non-binding B2B trial phase of Ambient Flow in your company today.
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Contact & Downloads at: [ambientflow.app]
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