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About

* Instructors: Airline Training and Checking, Military, General Aviation,
Aeromedical, Charter

* Courses for all levels of pilots designed to combat Loss of Control-Inflight
accidents

* Based in Brisbane, Australia- courses delivered internationally and nation-
wide

* International and domestic recognition

* Multiple contract partners
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General Aviation Accidents - Australia

Australia 2003 - 2012
1,457 Accidents
505 Loss of Control (34.6%)
221 Fatal Accidents

ATSB National Aviation Occurrence Database
(www.atsb.gov.au/avdata)

Australia 2013-2022
1,934 Accidents
796 Loss of Control (41.1%)
196 Fatal Accidents







Program Overview- Level 1 UPRT Course

* Day/VFR pilot- RPL/PPL/RAAus experience
* 3 days, 4 flights, 12-14 hrs briefing

* Academics:
* Aerodynamics
* Non-Technical Skills
* Psychophysiological introduction and awareness

* Flights:
* Approach-to-stall and developed stalls
Edge of envelope awareness
* Nose High Upset recovery
* Nose Low Upset recovery
* Spin recovery
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Method

* Pre-training survey

* Pre and Post flight questionnaire (subjective)
* STAI-6
* NASA-TLX (Post-flight only)

» Hexoskin — physiological (objective)
* Instructor competency ratings (observed)
* Eye-tracking glasses

* Video recording /3
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State Trait Anxiety Inventory

* Validated short version of the STAI
(Marteau & Bekker, 1992; Nilsson, Buchholz & Thunberg, 2012)

* Measures two types of subjective or perceived anxiety
1. State anxiety being situational and often of a temporary circumstantial nature
2. Trait anxiety being a more stable aspect of a person’s nature

e Six self-evaluation items:

Relaxed Calm
Content Tense
Worried Upset

B
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State Trait Anxiety Inventory

* Significant changes in CONTENT, RELAX, TENSE and WORRIED
between pre and post flight, but not across the course

STAI_CALM STAI_CONTENT STAl_RELAX STAI_TENSE STAI_UPSET STAI_ WORRIED
4
3 .
?
PrePost

wbi-01d1

1.Pre-flight

1 2 3 4 1 2 3 4 k
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Subjective Workload

* NASA Task Load Index (TLX)

(National Aeronautics and Space Administration, 2020)

* Evaluated post-flight
* Self evaluation

Mental Demand Physical Demand
Temporal Demand Own Performance
Effort Frustration

* Temporal demand: “How rushed was the pace of the flight?”

* Amended some items to allow assessments of

Overall Temporal Demand Peak Temporal Demand  Minimum Temporal Demand
Frustration Discouragement Irritation /—w

Stress Annoyance

X
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NASA Task Load Index (TLX)

Significant ¥ Frustration (FRUST)

Significant A Physical Demand (PD) Significant W Irritability (IRRITAT)
Significant ¥ Discouraged (DISCOUR)

TLX_ANNOY TLX_DISCOUR TLX_FRUST TLX_HARD TLX_IRRITAT TLX_LW_RUSHED

Workload Score

TLX_OV_RUSHED _ TLX_PK_RUSHED TLX_SUCCESS

Fllght k |




https://hexoskin.com

SNS and PNS Response

* Measured through Hexoskin
* Worn throughout training: Brief, flight and post flight

. . Shirt
® N A

HERQSWIN Heart Respiratory Activity
Sensors Sensors Sensors

Upper Heart Sensors

Thoracic Respiratory Sensor

Upper Adjustable Elastic Belt

A Y

New Dual-Pocket with flexible orientation for the Hexoskin Smart

Integrated Device Position Slots

Abdominal Respiratory Sensor

Lower Adjustable Elastic Belt

Lower Heart Sensor

Machine Breathable Shape Antibacterial
washable Fabric Retention Treatment
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SNS and PNS Response

* Data extracted through Kubios Heart Rate Variation (H RV)

‘ o000 Kubios HRV Standard 3.5.0 - [Users/matt/Documents/Research/UPRT/HRData/487682999/F4/RR_interval.csv

oo

File Info

File name: RR_interval.csv
Date/time: /13:48:00
Channel label

Sampling rate (Hz):

Data length (h:min:s): 01:54:03
Automatic noise detection

— | HM‘ WN .; ‘H W |

e ” il H | ” I A‘Wf e ’L It

Threshold (... 0.3 m ‘ ‘

) ‘\p M
Corrected: 14 beats (0.12 %) . k it
Samples for analysis 9 "
Add Remove r
Sample 9
Start (h:min:s) 15:31:00

00:04:59
18:53:20 14:10:00 14:26:40 14:43:20 :00: 4 15:33:20
Sample Analysis Type  Single sa... e Time (h:min:s) Show original RR Range (s) 6844
Beats corrected  0(0.00 %) | [}

Color/Label ~ Color

RESULTS f Time-Domain Frequency-Domain Nonlinear Auto-refresh results R Sample9 <<

X Kubios HRV - Results Overview

Sample 9 vs. Normal (resting) values

Parasympathetic tone (recovery)
PNS Index = -1.83

Mean RR = 660 ms
RMSSD =23 ms
SD1=21%

Sympathetic tone (stress) 13:53:20 14:10:00 14:26:40 14:43:20 15:00:00 15:16:40 15:33:20
SNS Index = 2.08 HR Zones 50% 100% PNS index 0% 100% Energy Expenditure /930 kcal
250 SD _SD:-2SD 00:00:00 01:34:19

Mean HR = 91 bpm 00.00:57} 00:19:42 Personal data (from Preferences):
1 00:14:17 00:00:00 Gender = Male Weight: 80 kg

_ Stress index = 12 HIGH 0 0 Rest HR = 60 bpm
SD2=79 % m VERY HIGH 00:00:00 i Max HR = 187 bpm

LOW 00:28:56
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SNS and PNS Response

HRV- measure of SNS and PNS activity
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Eye Tracking

* Not as successful as we had hoped:
* Connectivity and calibration: G load susceptibility

* Sun glare
* Participants already wearing corrective glasses not doubling up

* Two video recordings
* Inside the aircraft (participant reactions)
* Outside the aircraft (manoeuvres)

* Instructor observations: improvement in data assessment and
metacognition

B
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Manifestation of Stress

* Loss of Control, subsequent collision with
terrain

* Otherwise “strong” pilots having incidents
and accidents

* Inappropriate decision making (pushing on,
steep turns close to the ground, late go-
arounds)

* Poorly handled “normal’” manouevres
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Conclusions

* More in-depth study required
* Larger data-set
* Eye-tracking

* All measures reduced in the final post-flight measurement
* Significant increase in subjective Physical Demand

* Significant decrease in subjective Frustration, Irritability and
Discouragement

* Pre-post flight changes in Tension, Relaxation, Contentment and Worry

* Reduction in SNS response evident in most participants
* Observed improvement in competencies /—3
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UPRT Ideals- Resilience

* Improved knowledge and
awareness to prevent aircraft
upsets and LOC-I

* Prevent SNS increase to the
point of cognitive lock

* Psychophysiological and
aerodynamic recovery

PERFORMANCE

Alert/Engaged

Boredom

Fatigue

Exhaustion

Anxiety/Panic

Distress Breakdown

Zone

Comfort
Zone

Yerkes-Dodson

LEVEL OF AROUSAL/STRESS
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