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Currently, the Test Device for Human Occupant Restraint (THOR) is the most biofidelic Anthropomorphic Test Device
(ATD or crash test dummy) available. This ATD is the best solution for future occupant protection standards and
requirements; however, the THOR responses are not well correlated to low injury risk. Since automotive research is
directed at preventing severe injuries in very low probability events, and because NASA vehicles will land every time, a
lower risk of injury is needed. Because NASA requires this lower level of injury risk, new injury risk functions for the
THOR are needed.

Specific aims are as follows:

1. Identify appropriate datasets for THOR comparison
2. Test THOR in same conditions as historical testing
3. Use historical human data to establish tolerance and injury risk focusing on lateral responses and sex differences

4. Use Bayesian analysis combined with survival analysis along with human tolerance to estimate injury risk. Use results
of prior data mining and existing literature as prior distribution

5. Develop new Injury Assessment Reference Values (IARVs) based on the new statistical analysis

Historical human data will be selected from the Wright-Patterson Collaborative Biodynamics Network (CBDN) and
National Highway Traffic Safety Administration (NHTSA) databases. The data will be selected based on loading
dynamics and subject demographics. Once these data are selected, the THOR Anthropomorphic Test Device (ATD) will
be tested in identical conditions. A Bayesian analysis along with survival analysis will be used to relate the resulting
THOR responses to improve injury risk predictions. The results of the Occupant Protection (OP) Data Mining and
Modeling Task will be used as prior distributions.

This task meets the criteria for a Directed Task due to schedule constraints and the requirement of using the same test
facilities used in the original human testing. Based on the approved Path to Risk Reduction, this task is required to be
completed by the end of FY'17 in order to meet the Orion schedule for EM-2. Because of this accelerated schedule,
there is insufficient time to solicit this work. In addition, the testing in this task must be conducted to best replicate the
original human test conditions. Because of this, testing will need to be conducted at the original test facility, excluding
the ability to solicit the work.

New project for FY2015.
(Ed. Note 4/15/2015: change in period of performance per SHFH element)
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