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The primary objective of the of Human Factors Short Duration Bioastronautics Investigation (SDBI) 1904 is to
determine visual performance limits during operational vibration and g-loads, specifically through the determination of
minimal usable font sizes using Orion-type display formats. Currently there is little to no data available to quantify
human visual performance under these extreme conditions. Existing data on shuttle vibration magnitude and frequency is
incomplete, does not address seat and crew vibration in the current configuration, and does not address human visual
performance. There have been anecdotal reports of performance decrements from shuttle crews, but no structured data
has been collected.

The SDBI is a companion effort to the Detailed Test Objective (DTO) 695, which will measure shuttle seat accelerations
(vibration) during ascent. Data from the SDBI will serve an important role in interpreting the DTO vibration data. SDBI
1904 plans to collect data during the ascent phase of three shuttle missions. Both SDBI1904 and DTO 695 are low
impact with respect to flight resources, and combined they represent an efficient and focused problem solving approach.

The SDBI and DTO data will be correlated to determine the nature of perceived visual performance under varying
vibrations and g-loads. This project will provide:

» Immediate data for developing preliminary human performance vibration requirements
« Flight validated inputs for ongoing and future ground-based research

* Information of functional needs that will drive Orion display format design decisions

Data from Visual Performance may provide insight into displays for workers who read displays under extreme vibration
such as pilots or race car drivers. The project also offers methodologies for investigating visual performance in situ with
real-world constraints.

In FY09, JSC personnel completed data collection activities associated with the Short Duration Bioastronautics
Investigation (SDBI 1904) — Human Factors Assessment of Vibration Effects on Visual Performance During Launch.
In collaboration with Detailed Technical Objective (DTO 695), SDBI 1904 collected visual performance data during
launch using a spacecraft system display printed on a placard. The goal was to examine the effect of vibration during
launch on participants’ ability to perceive different size fonts. Crew comments were also recorded on various
characteristics of the display, such as font, case, and display color. Data were collected from two crewmembers onboard
STS-119. Data collection will continue in September from three crewmembers onboard STS-128.
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