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Human Space Flight Requirements for Crew and Space Flight Participants 

Overview:

1)  As currently written, this document read as a “wait-and-see” and “case-by -case” basis approach. A “base-line” needs to be established based on Best Practices and Lessons Learned from decades of known experiences and issues of Commercial Flights, USA Military Flight Standards and NASA which has direct correlations to Civilian Space Pilots & Crews and Civilian Space Passenger. 

2) Establish a “Blue Ribbon Panel of Experts” for reviews and recommendations. The Blue Ribbon Panel could include Federal Government, State (Space Port) Government, Local City Government, University scholars, Space Industry Experts, Flight Operators Companies, Manufactures of Vehicles and Manufacturers of Space Equipment as well as Civilians, on a Panel that can review existing data on Human Space Training.  

Inclusion of  known experiences and issues in the FAA document would off-set a possible post future accident situation, which would likely describe anyone involved in Civilian Space Travel Industry as grossly negligent, while the media  would likely use phrases such as a lack of fiduciary responsibilities by government and industry, at a level likely to be characterized as morally and ethically bankrupt with regards to the requirements for the civilians and crews participants in the commercialization of private space travel. All governmental agencies resources should be used from the outset to ensure the safety of civilian space passenger and flight crews into space.

4.0 Medical Standards for Crew

Different standards apply to Space Flight vs Second-class air medical certification standards as the effects of weightless and re-entry are vastly different than any standard commercial flight. The original Mercury (NASA) flights are extremely similar to the various new generations of private rocket firms, while the various mother aircraft and re-entry gliders are very similar to the X-1 and currently NASA Shuttles. 

While the “FAA found that Space Ship One’s pilot training demonstrated the ability to withstand“, 

an applicable comparison would be the Astronaut Training done at the US Navy/NASA facilities in Pensacola, Florida or NASA Training  at JSC or KSC  as long-standing procedure as a baseline of validation by comparison of known and existing space training and experiences.

A Centrifuge Flight Simulator would allow for training of both Rocket Launch or in the case of a mother ship with a drop launched space craft where the crew and civilian space passengers would be subject to 35 to 40 seconds of 3.5 to 4.5g’s  to be trained in this experience, which would have both physical and physiological effects on the pilots, as well as space passengers.    

5.0 Crew Training

Anomalous events are documented in the US Navy and NASA Training Programs.

Simulators and specific testing equipment are CRITICAL for Pilot, Flight Crew and Civilian Passengers training. Data and Facts demonstrate that realism is a CRITICAL factor in simulations, such as Centrifuge Flight Simulators with a Virtual Reality experience which includes a real continues G loads on the occupants (pilots or civilian passengers) as a mandatory requirement. 

Specific Mercury, Gemini and Apollo training programs should be reviewed, as they would provide a baseline for rocket spacecraft training, while Shuttle training programs and specifically re-entry training and landing for the Shuttle, would be baselines for the re-entry type gliders. 

What to do in the event of motion-sickness

What to do in the event of if a passenger becomes agitated

Training & Testing Equipment: (Existing known Testing & Training Equipment)

This listing has application for all types of Space Craft Flight, while some are noted as space craft specific, such as Rockets vs Mother Ship with Glider/Shuttle 

This training and testing equipment could be located and operated by a Federal, State or Local Government Agency, the Space Port, University or Private Corporation.

1) Centrifuge Flight Simulator - (Virtual Reality) which would combine real flight visual with real g-loads for pilot and civilian flight. Centrifuge Flight Simulators would be the single most important piece of training equipment used by Pilots, Flight Instructors, Flight Surgeons, Aviation Psychologist and Civilian Psychologist to afford civilian passengers the critical important preflight  experiences of what to expect while being able to review the individual civilian’s reactions to realist simulation of the space travel (which can be made spacecraft specific) preparing everyone as to what to expect as well as offering an insight into the likely reactions by physically and psychologically on an individual basis of each civilian passenger. Above and beyond the training experience, the Centrifuge Flight Simulator could further be offered as a selling tool which would generate income while affording those civilians wishing to remain on earth the ability to experience a virtual space flight.

Centrifuge Flight Simulator would provide a memorable personal experience of what Spatial Disorientation feels like which is critically important to pilots as well as flight crews to experience the distinctive different types of disorientation errors which would be similar to experiences that may be encountered during space flight and re-entry.

Note that commercial airlines have platform type simulators (continuous g’s loads are not possible) therefore, commercial air crews are not trained to cope with spatial disorientations. 95% of military pilots on a Centrifuge Flight Simulators experience multiple spatial disorientation phenomena.   The lack of spatial disorientation has been noted by the FAA as a deficiency in training for commercial pilots which has result in crashes documented by the National Transportation Safety Board accident investigation teams 

Pilot and/Crew Testing:

2) Human Disorientation Device - capable of acceleration a human subject (astronaut pilot) about a two head=center axes simultaneously. Specific isolation and stimulation of the organ of balance in the middle ear. IMPORTANT for capsule re-entry firms - John Glenn credits his training on this device in the recovery of a Mercury capsule during re-entry, which experienced a mechanical malfunction resulting in uncontrolled multi-axial rotation of his space capsule - because of his training experience he was physically and psychological able to overcome. 

Coriolis Rotating Capsule  - capability of applying combined liner and angular acceleration to human subjects. For chronic exposure to altered G environments - Space Station of Space Hotel training and simulations

VVSD - Visual Vestibular Sphere Device - Motion Illusions - Is used to accurately test the difference between virtual and real visual environments in an acceleration environment such as high performance aircraft and spacecraft

Vestibular System Testing - in the inner ear provides information about linear and angular head movements to control balance and visual reflexes. A battery of tests exists to diagnose vestibular disorders that may result in balance or spatial orientation disturbances and to document function impairments to aid in the development and evaluation of treatments 

Visual-vestibular interaction - measures eye movement responses to rotation of the subject 

Off-vertical axis rotation - perception during dynamic linear which test the central nervous system which must discriminate whether the linear accelerations are from head tilt or translation in modulation of horizontal eye movements 

Spatial Disorientation 

Known as a serial killer among aviators which is described as a variety of incidents occurring in flight where a pilot (or passenger) fails to sense correctly the position, motion or attitude of the craft or of himself within the fixed co-ordinates provided by the surface of the earth and the gravitational vertical (an erroneous sense of one’s angular and linear position and motion relative to the plane of the earth surface). A phenomenon in which the body feels that it is leaning on one direction when in actuality the aircraft is flying level or an error in perception by the pilot of his position, motion or attitude with respect to his craft.

Type I Unrecognized disorientation is when a pilot does not perceive any disparity between artificial and real perceptions. The pilot feels the craft is responding correctly to inputs, but is oblivious to the false cues and maneuvers the craft to match the false perceptions.

Type II Recognized disorientation is when the pilot is able to rectify a conflict between the artificial and natural and take corrective actions to maintain safe flight. Pilots talk about vertigo when they may recognize that trouble exists in maneuvering the aircraft

Type III Incapacitating disorientation, as defined by A. J. Parment in the Fundamentals of Aerospace Medicine, is when the pilot “experiences and overwhelming - for example, incapacitating - physiologic response to physical or emotional stimuli associated with a disorientation event.”

9.0 Human Factors

A CRITICAL important statement is “Human-related factors account for the majority of fatal accidents”.

Space Travel differs as compared to a commercial flight as the psychology stress and/or excitement factors, especially the “untethered “ civilian passengers will experience include spatial disorientation which can have both physical and/or psychology ramifications. The likely Personality Profiles of Civilian purchasing Space Travel would be those of an above average risk taking nature however, the issue of sound medical condition and testing for likely physical and physiological possible issues would need  to be addressed prior to space flight such as:

Spatial Disorientation 

Normal response of the body neuron system to variety of conditions which are an abnormal environment = Space, weightlessness, re-entry

Motion Maladaptation  

How does each and every individual react ?

Motion Sickness

We all know someone who suffers from motion sickness, often people we would least suspect. Amusement Parks for example warn riders with this condition not to ride, consider why?

Commercial Aircraft flight sickness and vomiting are known; consider the effect of a civilian passenger in a small space capsule or small rocket space plane - what happens to the vomit and what effect does this have on the other passengers (likely others will vomit). A Centrifuge Flight Simulator is an excellent way of discovering those most likely to suffer from motion sickness.

Example at Epcot Center, Disney World, Florida, one in 25,000 people on very passive ride attraction vomits from motion sickness. 

Physiological Effects

Space Flight,  how would this effect each individual pilot and civilian passenger   

Greenhouse effect from enclosed cockpit, flight gear, anxiety, a host of possible types of physiological episodes 

Vertigo 

Head Position and Movement is CRITICAL factor in weightlessness

Hypoxia  (reduced oxygen breathing)

Overconfidence by the Pilot and the Aircraft

Amusement Theme Park Standards (ASTM - reviewed by Consumer Product Safety Division) addresses high performance “ride experience” such as roller coaster, simulators and many other with: “X” is a dynamically aggressive thrill rider experience, that includes simulating aerial event including sudden turns. To ride you must be in good health. Person with the following medical conditions are advised not to ride. Dizziness, seizures, heart conditions, motion sickness, back disorders, neck disorders, claustrophobia, or other physical conditions that could be aggravated by this adventure . . .  Expectant mothers and children under the age of 18 may not ride, also rider under the height of 48 inches may not ride.  (It is interesting to note that motion sickness is often in red or underlined.)

10.0 Verification Program

Knows from the US Military and NASA which could and should be used as baseline starting points

Know Commercial Flight Issues: Range from Panic of Commercial Passengers to a heath issues

1. Risk of Space Flight Participants

3. Physical Examination

A series of established testing has been done by the US Navy/NASA which should be reviewed by the Blue Ribbon Panel for Civilian Space Travel.  Decades of experiences and lessons learned by these other government agencies (Military and NASA) with regards to high performance aircraft and spacecraft is the place to begin a baseline standard for civilians.  

History of Axis I psychological disorder

AIDS test (and other diseases communicable by body fluids)

Consider Minimum Age Restriction such as 18   

4. Space Flight Participant Training

Medical Issue which would be critical in a twenty four hour period prior to flight are:


Ear infection

Ear block 

Hangover

Sleep loss

Dehydration 

Flu - Upper respiratory illness

Head cold

Medication

Upset Stomach

Emotional Stress

Lack of Fluids - pilot and passengers are known to do so to avoid urinating while in flight

Caffeinated drinks - (such as colas, coffee or tea) cause the elimination of more fluids than has been consumed.

Simulation training prior, possibly a final flight review 24 hours prior to flight - Rescheduling of Crew or Civilian Passenger suffering any of the above items is CRITICAL for safe flight of ALL people on a space craft. 

Observe after simulation:

Illness, fatigue, lack of alertness, eyestrain, hangover, cold, emotional stress, vertigo, disorientation, vomiting, etc. 

Simulation will exposed civilians to the Space Flight Experiences prior to the actual flight

Cockpit responsibilities in the event of a passenger safety  and/or passenger emergencies, which are very likely,  when civilians are untethered, who is responsible? Is it the single pilot or is a co-pilot required for “x number of passengers” and/or is there a safety crew member per flight? 

Weather (ie: such as high temperatures, high humidity and the effects on the civilian space travelers,  as well as  the known loss of life by NASA due to weather condition - too cold, cloud, rain, night and so on, these known factors which would be reviewed by a Blue Ribbon Panel. 

Simulation Sickness

The US Navy published a manual that stressed the effects of Simulator Sickness in October 1989 as a result of years of experience of deaths, resulting for JUST the effects of Simulation - much less actual flights.

The US Military on average looses 40 pilots per year to Spatial Disorientation, these are by the very nature of the process the best and the brightest - this loss of life and billions of dollars in related equipment should be a clear example that Commercial Pilot Standards are lacking when compared to high performance aircraft application such as rockets into space. 

Example of Near Misses:

Example Shuttle: By the nature of the selection process of a NASA Pilot Astronaut the individuals are those of the best possible standards in all aspects of human factors. Never-the-less, NASA has nearly lost two shuttle on landing because of Spatial Disorientation, which resulted from weightless and re-entry which has caused the pilots, in two different flights, to almost sideway land the shuttle because of the physical and physiological effects of weightlessness and re-entry from space. This is a known experience from the NASA Shuttle flights which are directly applicable to any glider type space craft (such Space Ship One) which a Pilot on re-entry craft can suffer from that a Blue Ribbon Panel would address. 
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