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     Army Aviation has a problem with spatial disorientation (SD) while operating in Degraded Visual 
Environments (DVE).  We introduced this topic last month with a recap of the definitions of spatial 
disorientation and DVE, followed by the three recommendations that we as a professional 
community need to implement to reduce our losses from SD/DVE.  The three actions we should 
take are to first educate ourselves that SD losses in a helicopter are different than a fixed wing; 
secondly adjust our formal POIs and instructional materials to account for the differences, and 
finally for PEO-Aviation to work with industry to field material solutions to help pilots to operate 
while in DVE. 
     Last month’s issue stated that spatial disorientation is poorly understood by Army rotary wing 
aviators.  I will take a step further and contend that spatial disorientation within rotary wing aircraft 
is also poorly understood in academia.  There is significant literature on the results of SD and there 
are many inferences as to the causes.  But these are just inferences, because all of the studies 
conducted on helicopter SD losses were performed using the Safety Center’s written accident 
investigation reports.  It is very difficult to determine exactly what happened from an accident 
after-the-fact by reading a short paragraph of analysis and accident investigators opinion (albeit a 
very educated and informed opinion) of the circumstances.  Therefore, every academic report that I 
have read on spatial disorientation draws conclusions on the aggregate of statistics but does not 
describe in any authoritative detail how rotary aviators become disoriented and what 
circumstances lead to the loss of aircraft control. 
     Within the scope of my responsibilities within USACRC to identify aviation mishap trends, I have 
direct access to a phenomenal resource within this organization that clearly shows the 
circumstances of each aviation mishap…the post crash animation.  Unfortunately, animations are 
not available for every crash but between 2006 and 2014, there are ten files for mishaps with 
spatial disorientation as primary contributing factor.  Of the ten recorded mishaps, two accidents 
were caused by the pilots failing to recognize their vertical descents and flew into the terrain (one 
from a 100ft hover and one during cruise).  The other eight are more enlightening.  Recall that 
there is a common misperception of spatial disorientation as consisting of only the well known 
visual and somatogyral/somatogravic illusions taught in flight school.  When we think of losing 
aircraft control due to SD, one imagines that we would over control the aircraft in the roll axis 
because of our many years of conditioning and because that is how it happens in a fixed wing.  
However, much to my surprise, in a rotary wing aircraft and in every one of the eight SD mishaps 
we have animations for; every pilot incorrectly controlled the pitch axis.  Each occurred while in 
some form of DVE while flying with night vision goggles/night system.  The loss of control in every 
mishap followed almost the same pattern.  The pilot on the controls begins losing situational 
awareness and begins to slowly over control the aircraft.  The animations show constant collective 
changes along with frequent pitch and roll adjustments.  The transition from loss of awareness into 
full spatial disorientation is extremely fast and in almost every case, the pilot on the controls 
incorrectly inputs 20-30 degrees of pitch followed by varying degrees of roll, and places the aircraft 
into an unrecoverable attitude.   
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We need to continue to educate ourselves on why and how rotary wing aviators become spatially 
disoriented.  Why do the pilots on the controls begin the slow, repetitive control oscillations as 
they lose awareness?  What causes the pilots to rapidly apply forward or aft cyclic when they 
become fully disoriented?  Two preventative measures that spring immediately to mind are that a 
leading indicator of disorientation could be the oscillating control movements.  The other 
preventative measure is as a pilot, never allow the person on the controls to pitch the aircraft 
forward more than 10 degrees while in DVE unannounced.  There is no guarantee this observation 
learned in the review of 10 animations is universal, but this could generate additional research by 
AMEDD and USAARL to figure out why this is happening. 
     In this issue of Flightfax, we continue to address the topic of DVE/SD.  The good news is that the 
first in a series of technical solutions, the helmet mounted display with conformal 3D symbology, is 
described by PM-Air Soldier for fielding in FY16.  Lastly our Blast from the Past reminds us that the 
problem of DVE/SD is not new and we should push for a solution as a professional community. 

Until next month, fly safe and manage your risk levels! 

LTC Mike Higginbotham 
Aviation Director, Future Operations  
US Army Combat Readiness/Safety Center  
email: michael.d.higginbotham.mil@mail.mil 
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History of flight 

     The mission was a scheduled day/NVG single-ship pinnacle training and local area 
orientation in support of the unit’s high altitude mountain environmental training strategy 
(HAMETS) rotation.  The crew reported for duty at 1300L with a scheduled take-off of 
1700L.  The mission risk 

 Mishap Review: CH-47F HAMETS training 

During the conduct of a NVG 
two-wheel pinnacle landing, 
the CH-47F’s aft main rotor 
system contacted adjacent 
terrain.  The aircraft impacted 
on a steep slope, rolling several 
times.  A post-crash fire 
consumed the aircraft.  There 
was one fatality and three 
injuries to the crew. 



assessment and brief were completed the day prior.  The flight was briefed as a moderate 
risk due to low illumination in a mountain area, pinnacle/ridgeline operations, and possible 
brown out landings. The weather was clear sky conditions with 12 miles visibility.  Winds 
were 110 degrees at 11 knots. Temperature +22 C.  Sunset 1945L.  Moon illumination 5 
percent with a moon angle greater than 30 degrees NLT 2120L.  Accident site elevation was 
approximately 6,200 feet MSL.   

     The aircraft departed the airfield at 1844L to the training area and conducted a day LAO, 
finishing with a four-wheel landing to a planned pinnacle.  A second approach was 
completed followed by the crew adjusting their night vision goggles and discussing of the 
two-wheel landing they planned for the next approach. 

     They departed the pinnacle unaided and put their NVGs down during the right closed 
traffic pattern.  The PI brought the aircraft to a hover approximately 100 feet short of the 
intended landing point with the FE on the right side calling instructions to move the aircraft 
forward then stopping above the intended touchdown point.   At this time the front of the 
aircraft was hanging over the edge of the pinnacle and the FE and CE cleared the left and 
right sides for the remaining descent.  The aircraft descended with some drift with the FE 
counting down the last several feet until the aft wheels made contact with the ground.  At 
that instant, the aft rotor system made contact with the top of the hill.  The rotor system 
began to shed components and impacted the steep slope to the front left and rolled, 
eventually settling into a narrow ravine.  One crewmember was fatally injured with three 
others receiving injuries.  The aircraft was destroyed. 

Crewmember experience 

     The IP, sitting in the right seat, had 1,000 hours total flight time, 920 in the CH-47F, 130 
as an IP, with 497 NVG and 508 combat.  The PI had more than 700 hours total time, 467 
NVG and 466 combat.  The FE had 950 hours, 580 NVG, 600 combat and the CE had 875 
hours, 600 NVG with 325 combat.  

Commentary 

     The accident investigation determined that during the conduct of the rear two-wheel 
landing, the crew drifted forward of the intended landing area to a location further 
downhill that did not allow necessary clearance for the aft rotor.   The crew did not detect 
the hazard and the aft rotor system contacted the terrain as the aft wheels touched down, 
causing the aircraft to shed main rotor components and loss of aircraft control. 
     Additionally, the crew failed to properly coordinate with each other when the IP became 
involved with making a radio call when the aircraft was approximately five feet off the 
ground and descending to land on a steep slope. 
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Air Soldier System (Air SS) 3D conformal symbology 
“… we as an institution have made no progress, in either enhanced training methods or with a 
technical solution, in reducing the accident rates for this [DVE] loss factor..the aviation enterprise 
needs to field a technical solution to increase aviator’s situational awareness while operating in 
DVE. A significant research effort is on-going…on improved symbology to present position and 
orientation information effectively to the pilots. Until the technical solutions are ready, commanders 
need to rely on education and good risk decisions to reduce spatial disorientation accidents.” 

    - - Excerpt from an article authored by LTC Mike Higginbotham, the US Army Combat Readiness/Safety 

Center Aviation Director, Future Operations in the May 2014 issue of Flightfax. 

    The degraded visual environment (DVE) is problematic due to the spatial disorientation induced 
from the reduced and conflicting sensory information pilots experience with the horizon obscured 
and overall visibility reduced. Furthermore, the swirling dust in the rotor down wash can create 
vection, the visually induced sensation of self motion, leading the pilot to make erroneous control 
inputs and potentially causing a mishap. The potential for spatial disorientation is also exacerbated 
by vestibular system inadequacies during the complex motion of aviation. These perceptual issues 
are further compounded by aggravating factors experienced by pilots such as fatigue, high 
workload, unexpected mission changes, and inexperience. 
      However, what if we could replace some of the lost external visual cues with virtual references? 
We could expect to reduce spatial disorientation during DVE and allow for safe maneuvering. One 
such concept is “augmented reality,” which combines the view of the real world with conformal 
(aligned) computer generated graphics in real-time on a see-through visual display, typically a 
head/helmet worn display. Since the display is see-through, it allows the user to see the real world 
combined (or augmented) with additional information. 
      To help address the DVE problem, Product Manager Air Warrior in Huntsville, Ala. is developing 
the Air Soldier System (Air SS), part of which is a head-tracked helmet mounted display (HMD) 
capable of displaying 3D conformal symbology (e.g. augmented reality). This 3D conformal 
symbology aids pilots in DVE takeoff, hover, and landing, as well as en route navigation and crew 
coordination by providing a virtual world overlaid over the real world, such that the virtual 
reference can be used to safely maneuver when a DVE disrupts the pilot’s normal external 
references. 
      The Air SS 3D conformal symbology leverages the technology developed for the United 
Kingdom (UK) Ministry of Defence in 2008-2010 for their Low Visibility Landing (LVL) program. 
Simulator trials of a number of 3D conformal symbology systems demonstrated that the 
technology had the potential to improve handling qualities in brownout. As a result, flight trials 
were conducted with systems from two vendors which resulted in a design that was recommended 
as a field able solution. For a variety of reasons, the UK has not actually fielded a 3D conformal 
symbology system. 
      Product Manager Air Warrior has performed a series of crew station working groups and 
simulator trials over the past three years, continuing to develop and evolve the 3D conformal 
symbology, and importantly, combining the 3D conformal symbology with advanced 2D hover 
symbology (similar to the BOSS – BrownOut Symbology System) for a hybrid solution with 
redundant cueing. Throughout all of these events, the Air SS 3D conformal symbology continually 
shows benefits to the Army aviator in a DVE by significantly improving crew situation awareness, 
reducing pilot workload, improving usability, and improving takeoff and landing performance.  
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Continued from previous page 

     In recent simulator trials, two types of 2D flight symbology (legacy and advanced hover 
symbology) were combined with and without the 3D conformal symbology in CH-47F and UH-60L 
fixed-base simulators. A dozen Army aviators with a wide range of experience participated in the 
event at the AMRDEC-SSDD Advanced Prototyping and Experimentation lab. Operationally realistic 
scenarios were flown over desert terrain (NTC at Ft. Irwin) which included multiple takeoffs, 
hovering maneuvers, and landings with very challenging DVE conditions under 35’ AGL. The 
scenarios were repeated in both day and night (w/NVG) environments. Human factors measures 
administered by the Army Research Laboratory, Human Research and Engineering Directorate (ARL-
HRED) included aircraft performance, situation awareness, mental workload, and usability. The 
investigation indicated that the advanced 2D hover symbology significantly improved crew 
situation awareness, reduced pilot workload, improved usability, and improved takeoff and landing 
performance over the legacy 2D symbology (regardless of 3D symbology presence or absence). 
Likewise, but to a greater magnitude, the presence 3D conformal symbology significantly improved 
crew situation awareness, reduced pilot workload, improved usability, and improved takeoff and 
landing performance over the absence of 3D symbology (regardless of 2D symbology type). 
Furthermore, the combination of the advanced 2D hover symbology with the presence of 3D 
conformal symbology proved to be the optimal combination with a synergistic or near-synergistic 
effect on performance, situation awareness, workload, and usability. 

5 
Continued on next page 



Continued from previous page 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 

     The PM Air Warrior is currently integrating a material solution for the advanced 2D hover 
symbology with the presence of 3D conformal symbology in the Black Hawk and Chinook 
platforms.  The Air SS solution does not mount any new sensors on the platform to "see" through 
obscurants. Rather, the Air SS is the pilot-vehicle interface (PVI) that provides enhanced flight 
symbology to the HMD.  Symbology is generated from existing aircraft systems in combination with 
Digital Terrain Elevation Data to provide virtual ground references and drift, rate of closure, and 
lateral and vertical acceleration cues. Developmental tests of the head tracking capability required 
to implement full 3D conformal symbology is underway on the CH-47F at the Redstone Arsenal, 
Ala. Aviation Flight Test Directorate.  Operational tests of the full Air SS 3D conformal symbology 
solution begins in FY15, followed shortly by a production and fielding decision. The Air SS will 
provide an enhanced Situational Awareness (SA) solution with the goal of reducing aircraft mishaps 
and crewmember injuries and fatalities due to conditions of reduced aviator visibility. LTC Spence 
Guida is the Product Manager, Air Warrior, Huntsville, Ala. 

Author: Bradley M. Davis, Human Systems Integration, ARL-HRED, AMCOM Field Element, 256.876.3085, 

bradley.m.davis24.civ@mail.mil 

Co-author: Jim Isaacs, Program Integrator, Product Manager Air Warrior, 256.313.3921 

james.r.isaacs.civ@mail.mil 

Life is like wrestling a gorilla. You can't quit when you get 

tired. You quit when the gorilla gets tired. 



Electronic Flight Bag (EFB) 
CW5 Steve Lott 

Directorate of Evaluation and Standardization  

U.S. Army Aviation Center of Excellence  

Fort Rucker, Ala.  

FW SP/IE 

 

       Civilian aviation operators have embraced the flood of new technology as it applies to air 
operations, and there are two major airlines that have now implemented full paperless cockpits. 
Although Army aviation has vastly different restraints and demands than the civilian community, 
hopefully we won’t be too far behind. 

     DES has received several questions from the field regarding the use of Electronic Flight Bags due 
to recent changes in Army regulations. AR 95-1 paragraph 5-1 h (5) states: “Current DOD and/or U.S. 
Government FLIP and/or approved commercial and/or non-U.S. Government approved products will 
be carried and accessible at all times when using IFR databases. U.S. Army approved electronic flight 
bags and/or FLIP may also be used.” Although Electronic Flight Bags are authorized for use in Army 
aircraft, there are many considerations and restrictions that apply. The Army Aviation Engineering 
Directorate (AED) has issued Air Worthiness Releases for the use of EFB’s in AH-64, UH-60, CH-47 
and multiple fixed wing aircraft.  

     Although there are some minor variations in what is authorized in each of these AWR’s, there are 
many commonalities between them. Currently, the only authorized product that can be used in 
Army aircraft are military purchased iPad II and iPad III. A few of the common restrictions include: 
the use of GPS devices is not authorized, does not replace the paper products, and will not be used 
during in-flight emergencies. The individual AWR’s address all of the limitations and restrictions for 
each aircraft, and should be used by the commanders as a guide in developing procedures for their 
units.  

     The main driving force behind the civilian push to go paperless is cost and weight savings. Beyond 
the ability to have every conceivable aviation map at your fingertips, EFBs can store operator’s 
manuals, SOP’s, regulations, performance calculators etc, for a total weight of zero pounds, and no 
trees lost. Unfortunately, the current AWRs issued by AED still require the use of paper products, so 
there is not going to be an initial cost or weight savings. 

     Although there are many uses of a Commercial Off-The-Shelf (COTS) Personal Electronic Device 
(PED) for easy access in the cockpit, they still fall short of what tactical units really desire for their 
missions. To be truly useful to a pilot in a tactical environment, EFBs need the ability to store and 
display classified information pertinent to the theater of operations. A handheld device with any 
level of classification would obviously need to be safeguarded appropriately, which detracts 
significantly from the convenience desired from the EFB concept, especially for fixed wing and other 
units that routinely remain overnight at various locations worldwide. This would also require a 
product that may not be available commercially, and that would mean a very costly and time 
consuming research and development process. For the Army to begin development of its own stand-
alone EFB, it would require an Operational Needs Statement (ONS), to justify the expense. Currently, 
the Army only spends about $3 million per year to maintain current Flight Information Publications 
(FLIP), and there is no pressing need to actually have paperless cockpits.  Of course we don’t need to 
be paperless to take advantage of what we are able to use. 
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     Commanders are encouraged to develop training programs to standardize the use of these 
products in their units. There are several commercial products available that offer free or very low 
cost FLIP downloads and navigation planning programs; and the National Geospatial-Intelligence 
Agency (NGA) provides a very comprehensive no cost program called Phaero. The benefit of Phaero 
is the inclusion of all DOD FLIP, to include the Area Planning series (AP), General Planning (GP), Flight 
Information Handbook (FIH) etc. This program is Windows based, but is loadable onto iPads though a 
PC connection, which also installs the Phaero app onto your device. Many new IERW students are 
well versed on the use of these planning tools before they start instrument training, so it should be 
an easy transition for them arriving at a unit utilizing a similar program.  
     The direction the Army moves with the EFB will largely depend on the input from commanders 
and aviators that are utilizing the available devices and software. Although there are currently many 
restrictions in the AWRs, it would be wise to stay ahead of the technology as it becomes available. 
With proper testing, some of the current limitations in the AWRs may be lifted, which could bring 
significant capabilities, but will require training and standardization to properly implement.  

--CW5 Steve Lott may be contacted at (334) 255-2453, DSN 558.         
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Accident findings:  From the archives for your review  
FINDING 1: (Present and Contributing: Human Error - Individual/Training Failure) The  accident occurred 
during an attempted takeoff during a night environmental training flight in known adverse environmental 
conditions (dust), with a known crosswind of 20 - 30 knots. During the takeoff, the instructor pilot (IP), 
using ANVIS-6 night vision goggles (NVGs) and the ANVIS-7 Heads-Up Display, became spatially 
disoriented. The aircraft descended, impacted the ground, and was destroyed. All crewmembers received 
major injuries. The two rated passengers received minor injuries.  
     The actions by the IP were a result of inadequate recent experience, self-induced fatigue, and 
overconfidence. The inadequate recent experience was a result of personnel turbulence, worldwide 
deployments, aircraft availability, and the lack of available environmental training time during the 
Reception, Staging, Onward Movement, and Integration (RSOI) Week. During RSOI Week, only four hours 
of optimum illumination were available for NVG training. The IP had flown less than eight hours of NVG 
flight in the last 90 days and did not attend the key training event for the NTC rotation. Additionally, the 
IP had gotten only four hours of uninterrupted sleep the night before and was at the tenth hour of the 
duty day when the accident occurred. However, the IP had expressed confidence that he could conduct 
the mission and elected to continue.  

FINDING 2: (Present and Contributing: Human Error - Individual/Training Failure) In preparation for an 
NVG, terrain flight-training mission in known environmental conditions (dust), the IP did not coordinate 
the actions of the crew in accordance with TC 1-212 by not directing the crew provide critical flight 
information. As a result, during a takeoff in dusty conditions, neither the PI nor the crew chiefs provided 
needed, critical flight information to the IP on the controls. The aircraft descended, impacted the ground, 
and was destroyed. All crewmembers received major injuries. The two rated passengers received minor 
injuries.  
     The IP's actions demonstrated a high level of confidence in the ability to safely operate the aircraft in 
the dusty conditions without assistance. The actions were also a result of a lack of uniform crew 
coordination sustainment training.  

FINDING 3: (Present and Contributing) Human Error - Individual/Leader Failure) During planning for a 
night, environmental training mission, the battalion commander approved the minimally current IP to 
conduct flight training for other unit members in zero illumination conditions, waiving the controls 
established by the brigade commander. The controls established by the brigade commander required the 
training be conducted with 23-percent illumination with the moon 30 degrees above the horizon. Even 
though the IP had successfully completed an evaluation flight the night prior to the accident, it was the 
IP’s only flight in the night environmental conditions of the National Training Center. The IP was current 
using NVGs, but was only minimally current in that the IP had logged only about eight NVG flight hours 
within the past 90 days. Also, the IP did not attend the unit train-up conducted prior to deployment. The 
battalion commander did not consider the minimal currency and lack of zero illumination flying 
experience when he approved the zero illumination mission for the IP. The IP became spatially 
disoriented in the zero illumination, dusty conditions, allowing the aircraft to descend to impact. The 
aircraft was destroyed, and the crewmembers received major injuries. The two rated passengers received 
minor injuries.  
     The actions by the battalion commander demonstrated a high level of confidence in the IP to safely 
conduct the training mission in the extreme dusty conditions with zero illumination. Additionally, even 
though the brigade commander authorized the battalion commander to waive the training minimal 
illumination control established by the brigade commander, the brigade commander allowed what he 
had directed to be a case-by-case waiver to become routine. The brigade commander had assessed the 
National Training Center rotation as high risk in that ample training time was not available. A review of 
the illumination tables for RSOI Week indicated that only two two-hour periods would be optimum for 
NVG training. He directed that if the illumination were not optimum to train, the risks for the missions 
would automatically require approval by the battalion commander. He had directed the waiver authority 
by the battalion commander be case-by-case; however, due to the extensive lack of illumination, the 
waivers became routine prior to beginning mission training.  



                                                            Manned Aircraft Class A – C Mishap Table                                  as of 25 Jun 14 

 

Month 

FY 13 FY 14 

Class A 

Mishaps 

Class B 

Mishaps 

Class C 

Mishaps 

Fatalities Class A 

Mishaps 

Class B 

Mishaps 

Class C 

Mishaps 

 

Fatalities 

1
s
t  
Q

tr
 October 1 0 7 0 0 0 2 0 

November 0 1 5 0 3 0 5 0 

December 2 1 0 0 1 0 3 0 

2
n

d
 Q

tr
 January 0 0 6 0 3 1 4 4 

February 0 0 2 0 1 0 3 0 

March 2 1 5 6 0 3 0 0 

3
rd

 Q
tr

 April 1 1 6 2 1 1 4 0 

May 0 0 6 0 3 1 2 2 

June 1 1 4 0 1 1 

4
th

 Q
tr

 July 1 0 6 0 

August 1 1 9 0 

September 0 1 1 0 

Total 

for Year 
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7 

 

57 
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Year to 

Date 

13 6 24 6 

                                                                          UAS Class A – C Mishap Table                                          as of 25 Jun 14 

FY 13 FY 14 

Class A 

Mishaps 

Class B 

Mishaps 

Class C 

Mishaps 

 

Total 

Class A 

Mishaps 

Class B 

Mishaps 

Class C 

Mishaps 

 

Total 

MQ-1 5 1 0 6 W/GE 3 4 7 

MQ-5 2 0 3 5 Hunter 1 1 2 

RQ-7 0 4 10 14 Shadow 7 3 10 

RQ-11 Raven 1 1 

RQ-20 0 0 6 6 Puma 1 1 

YMQ-18 

SUAV SUAV 1 1 

Aerostat 2 3 1 6 Aerostat 3 2 3 8 

Total for 

Year 

9 8 20 37 Year to 

Date 

7 10 13 30 

Class A – C Mishap Tables 
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Flightfax Forum Op-ed, Opinions, Ideas, and Information  
[Views expressed are to generate professional discussion and are not U.S. Army or USACRC/SC policy] 

 

     “We are strongly supporting the program so we can expedite the concept into a fielded reality.”  
I’m probably jumping the gun a bit by including a line of the Blast from the Past article in this 
month’s Flightfax because you probably haven’t even read it yet, if you were going to read it at all.  I 
hope you do.  The article, “Blowing the Dust Off Brownout Initiatives” looks a bit dated and it should.  
It was first run ten years ago.  I’m concentrating my comments on the TSAS portion. 
     To bring you up to date, the tactile situation awareness system (TSAS)  was developed to provide 
continuous, non-visual awareness of spatial orientation intuitively to permit pilots additional  
cognitive reserve to deal with other tasks visually.  Using data from existing aircraft sensors, TSAS 
provides touch cues using an array of electromechanical tactile stimulators (tactors) on the skin. The 
system can be as simple as a single eight tactor belt to provide drift information to helicopter pilots or 
a more complex matrix array to provide full pitch and roll information. Additional tactors placed in 
seat cushions and shoulder straps provide low and high altitude warning.  A single belt with seat and 
shoulder tactors permits helicopter pilots to hover non-visually.* Article:  “A Materiel Solution to Aircraft 

Upset” by Amanda M. Kelly, Richard Newman, Ben D. Lawson, and Angus H. Rupert 

     I like TSAS.  So do a lot of people who have received the demonstration.  I like the concept of 
having a non-visual cueing system that helps the pilot maintain orientation and gives a warning of 
uncommanded drift or turns.  It’s great for low visibility situations but is an aid in other situations. 
Such as when a pilot is distracted or his/her visual senses are task saturated. Sometimes when you’re 
just not paying attention. Simple accidents like occupying a battle position, then drifting rearward 
into a tree because the crew became distracted. Trust me there are more than a few of those in the 
database.  Or at a range with side-by-side firing positions and drifting into one another while doing 
internal coordination.  How about those situations where the ground “snuck up” on you when you 
were operating over low contrast terrain and had your low bug/audio turned down?  These are just a 
few of the examples where a buzz in the butt, side, or back from the TSAS could have alerted the 
crew to a developing situation and averted an accident. 
     I like TSAS because eventually, after getting used to it, the pilot would be making corrections 
without thinking, even as other tasks are being worked.  I don’t know if there is solid data available, 
but I’ll bet a new pilot could learn to hover in significantly less time, even at night, using TSAS.  This 
efficiency would also be gained on other tasks, such as high/OGE hover or slingload operations.  
Wouldn’t it be great to be inside the cockpit bus driving the map or programming avionics and, 
without looking up, know how steep a bank your copilot just initiated to make that turn?  And 
whether it was being done in a level attitude without loss of altitude. 
     I like TSAS because it was developed within the services (the U.S. Army Aeromedical Research 
Laboratory is championing the system), is relatively cheap, and could be available very quickly.   
     There is no single solution to operating in degraded visual environments.  The strategy is to find a 
solution based on sensors, flight handling/controls, and displays/symbology/cueing.  Funding being 
what it is these days requires prioritization  because there isn’t enough money to go around.  Getting 
the right sensor is the current priority so the money will flow that direction.  TSAS is on the list but as 
a cueing component so the priority is low.  USAARL has done a great job in keeping the program 
going but has been operating by hook and crook to keep the development going. 
     I’ve always maintained the single greatest invention for Army rotary wing flight during my flight 
career was the radar altimeter.  Going from the Huey to the radar altimeter equipped Black Hawk 
was a quantum leap in situational awareness for aided and unaided missions. The TSAS has that 
same potential ‘leap’ capability for RW operations.  Ten years is too long to wait. 
Jon Dickinson, Aviation Directorate, USACRC 
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Blast From The Past  

 Articles from the archives of past Flightfax issues 

Continued on next page 

Blowing the Dust Off Brownout Initiatives  Jan 2004 Flightfax 

      Last fiscal year brought some sobering statistics for Army Aviation: 35 crewmembers (including 
one Department of the Army Civilian) died in aviation mishaps. That number doubled from the 
aviation related fatalities in FY02 (17), and more than tripled the number from FY01 (11). We are 
going in the wrong direction and getting there fast! 
     From my experience in Afghanistan and Iraq, I know commanders and aviators are doing 
everything in their power to mitigate risk. However, the high cost of training, combined with the 
harsh environments we expect our aviators to operate in daily, equals high risk. Some level of risk 
simply must be accepted in order to accomplish missions, but the risk must be acknowledged and 
accepted at the right level. 
     We at the Safety Center recognize this challenge and are committed to helping commanders 
mitigate risk at all levels to preserve combat power. Specifically, we are applying modern technology 
to attack brownouts. Brownouts caused 39.1 percent (11) of the Army’s Class A aviation accidents 
last year. In Operation Iraqi Freedom (OIF), 75 percent of Class A accidents were attributed to 
brownout situations, resulting in one fatality. Since we can’t change the environment, we must 
change our crews’ ability to handle the environment. These are three of the Army’s initiatives on the 
forefront. 

Advanced simulators 
     Most units lack the resources to take their aircraft into desert environments on a regular basis; 
therefore, the effectiveness of our simulators is an extremely important factor. Our current 
simulators lack the proper feel and visual cues to build muscle memory and improve 
our aviators’ confidence and control. The next generation of simulators have the capability to 
provide excellent training. I recently visited an advanced simulator complex that can develop a 
country database in 30 hours. The terrain replicates visual cues, such as grass moving while at a 
hover and the building of brownout at slow airspeeds. I see future simulators allowing units to fly 
collective missions at home station, preparing them for any possible area of responsibility (AOR). 

Tactile Situation Awareness System (TSAS) 
     The Navy has developed a vest with a series of quarter-sized vibrotactile stimulators, known as 
tactors, embedded in strategic locations. The tactors will add light pressure to the pilot in the 
direction of movement (e.g., starting a roll will put pressure on the pilot’s right or left side, allowing 
for a natural correction in the opposite direction). During testing, the vest allowed Navy helicopter 
pilots to land with their eyes closed, using only the tactors’ pressure as cues. The 160th Special 
Operations Aviation Regiment (SOAR) is currently exploring the TSAS for their aviation life support 
equipment (ALSE) suit. We are strongly supporting the program so we can expedite the concept into 
a fielded reality. 

Aircrew coordination training 
     No one doubts the importance of crew coordination; 66 percent of the Class A accidents in OIF 
had “lack of crew coordination” as a contributing factor. Recognizing the need for training to help 
compensate for the reduced flight hours of today’s crews, Army Aviation’s leadership has re-
energized the program. The new program provides computer simulation training at home station,  
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Blast From The Past continued from previous page 

developing positive habits prior to deploying to theater. The next generation of crew coordination 
training will be integrated into the Centralized Aviation Flight Record System (CAFRS), currently 
beginning an 18-month development fielding process.  
     Until technology becomes fielded in equipment and programs, I encourage you to use innovation 
and flight discipline to lower your environmental risk. Just because you don’t have the resources to 
train in the desert doesn’t prevent you from training. To mitigate your risk, consciously limit your 
power while flying at home station and develop good habits in the simulator. Furthermore, by 
complementing a well-planned reception, staging, onward movement, and integration (RSOI) 
training program, good units can and are overcoming these challenges.  
     Operating in limited-visibility conditions, whether those conditions are caused by the weather or 
blowing dust or snow, can be challenging, risky, and potentially destructive. But it can be done safely 
and without the loss of life or equipment. There isn’t a single golden nugget to significantly reduce 
brownouts, and nothing is going to take the place of safe, well-executed desert training. However 
the Army Safety Center, in conjunction with Army Materiel Command, Assistant Secretary of the 
Army for Acquisition and Logistics Technology, and the Army Aviation Center, is aggressively pushing 
tools through the acquisition process to provide the future Army aviator with a safer way to fly and 
win our Nation’s wars. FY04 can be the best year ever in aviation safety. It’s up to all of us to make it 
happen through reinforcing the basics each and every day! 

Keep your leader lights on! 

BG (R) Joseph Smith, was the CG, USACRC/Director of Army Safety from June 2003 – August 2006. 

Tactile Situation Awareness System 
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Selected Aircraft Mishap Briefs 

Information based on Preliminary reports of aircraft mishaps reported in May 2014. 
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Cargo helicopters 

H-47F 

-Crew was conducting a pinnacle landing in 

conjunction with high altitude environmental 

training when the rotor system contacted 

terrain. The aircraft descended into a ravine 

ravine and crashed. Post-crash fire ensued. 

One fatality.  (Class A) 

H-47E 

-Aft main rotor system made contact with the 

runway during RL-progression roll-on training. 

(Class A )  

Utility helicopters 

UH-60 

-M Series.  Aircraft crashed while on short final 

to an HLZ for passenger drop-off. Aircraft was 

reportedly destroyed and one passenger 

sustained fatal injuries. (Class A) 

Observation helicopters 

OH-58D 

-Aircraft experienced a Mast-Over-Torque 

condition during manual FADEC operations 

(Class C) 

Attack helicopters 

AH-64   

-E Series. Crew experienced an over-speed 

condition during flight and landed hard, 

resulting in damage to the main landing gear 

and fuselage. (Class B) 

Unmanned Aircraft Systems 

Aerostat 

- Aerostat was aloft during an un-forecast 30-

knot wind gust/downdraft when slack in the 

cable resulted in contact with a structure. 

Tether broke and the aerostat drifted approx. 

4K outside of the perimeter. (Class B) 

- Aerostat was being lowered in response to a 

30-MPH wind gust when the tether contacted 

concertina wire and broke free. System was 

not recovered; total loss reported. (Class B) 


