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Problem Statement

Individuals with Central Vision Loss (abbreviated as CVL,
visual example provided in fig. 1), caused by conditions such
as Leber Hereditary Optic Neuropathy (LHON) and macular
degeneration, struggle to use traditional computer monitors.
Because they must rely on peripheral vision, users often lean
or hunch to view screens, causing chronic neck and back
strain(fig. 2). Based on focus group interviews, current
on-market monitor arms sag over time or are too complex to
operate for people with limited vision.
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Design Criteria and Testing
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Motivation & Exigency

For people with CVL:
e Computers are
essential for work and

Figure 3. Prevalence (Percentage of US Resident
Population) with Vision Loss or Blindness (Best Corrected
Visual Acuity 20/40 or Worse), by Age Group (in years)

social connection
e Their setups tether
them to desks, leading

to isolation and pain.
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Our client, Dr. Amie Koch ”
of Duke University’s — e
School of Nursing, e e i
emphasized the need for
a mechanical solution that
restores comfort, _—
posture, and 60
independence at an W
affordable cost. or

Figure 4. Population 65 years and Over by Slze and
Percentage of Total Population 1920 to 2020

Figure 1. Population 65 Years and Over by Size and Percentage of Total Populg
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The project’s societal i

Importance also increases
as the U.S. population
ages, expanding the
number of people with
vision-related disabilities
as shown in Fig. 3 and
Fig. 4.
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Caplan, Z. (2023, May 25). U.S. older population grew from 2010 to 2020 at
fastest rate since 1880 to 1890. Census.gov.
https://www.census.gov/library/stories/2023/05/2020-census-united-states-
older-population-grew.html
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CALM
Integration ¢
Part One

Monitor

Locking
Handle

Integration
Part Two

CALM Integration Part One

Cable holder

Cable sleeve holder

Spring holder

Ratcheting
pawl

Ratchet in

locked position Sleeve for

monitor arm

Attachment to
monitor arm joint

Ratcheting
gear

CALM Integration Part Two

Connection Point for Screw

Removable Pins

Detachable
Arm Extensions

Compartment for Nut

Screw and Nut

Telescoping Arm

Conclusion and Future Work

CALM achieves the project goal of providing a mechanically simple,
ergonomic, and affordable monitor adjustment system for individuals with
Central Vision Loss. The cable-triggered locking mechanism eliminates
posture-induced pain by reducing monitor sagging over time, improves daily
accessibility with an easy-to-use monitor handle, and retains compatibility.

This design fulfills the client’s vision of bringing the able-bodied
workspace to the user, fostering autonomy and quality of life. Future work on
this project may involve shrinking the size of the CALM attachments to be
more visually appealing, reducing setup time, and utilizing more durable
materials such as metal.
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