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Human Considerations and Spatial Disorientation for

Night Vision Goggle
Jong-Kwang Kwon and Whan-Woo Kim
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I 1. Mishap Data by Aircraft and Category

AIC NVG
AlC Cost($) Destroy Ejection | Fatal| Day/Night MSHP
8Day
15 F16 |259,427,142 14 7 10 Night 4
4Day
7 A10 | 66,647,399 7 2 5 3Night 3
2 F15E | 77,903,113 2 1 3 2Night
1 F117 | 51,426,055 1 1 1Night
10Ejection
455,403,71 12Day
25 2 24 7Suc(:essfu 19 13Night 7

H# 2. Day vs. Night Operations

FY

SD Day

SD
Night

Total Flt Hrs

Day FlIt Hrs

Night FIt Hrs

93
94
95
96
97
98
9
00
01
02

2
4

—_ =N =N =N

779109
742180
724484
711407
689880
685038
677612
647153
647484
677598

667130.9
635128.9
619813.6
608298.8
589658.7
585519.4
579066.6
553203.1
553431.9
579369.9

108187.6
103387.9
101069.7
99610.0
96874.5
96239.3
95250.4
90824.5
90851.2
94833.1

Total

6981945

5970621.8

977128.2
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E 3. The methodology of reduced Spatial =3td A7) &A= AU AYE e}
Disorientation for three areas YA P A ES Zo]l= Adko] Yrh
= 2 SEO 2] =
Steps ltems Remarks o}:ZJ—Tl\]ﬁo Z}}\]E} g‘ﬂoﬂ ogsohg U];q—‘: £
=90 AlyPHE & o A BHE BZAAS o
NVG Limitations | target size, formation tactics, etc =& 2HE A, 9 32 B9 5, FAd 2k oF
Environment moon now at low versus high angle, 71_};:1}\]73 i;g —;li—é‘]_, =2 ‘;‘l 34'5;—25} ot!_‘lj‘/ 2E
Condition illumination level decreased, etc. a]_/: A z‘__j;q %}-% ?j]_tlr_ 74] 5 , O]:Zl'l':—r/‘]%‘ og }6]'
Mission Profile by throughly reviewing the mission profile A5 . . X
‘ who is looking n and who is lookng out| ‘@ @f(wave  distortion, spots, honeycombing,
Preflights | Grew Coordination |maintaining altitude separation, maintaining shear distortion, shading, edge glOW), 7&;@@(&
the correct closure rate, etc. -
5 =3
Adjustment fine t th i H]?Sg%]—l;ﬂ_oﬂk]_(l] 0]:21'7‘}‘]76] —9—1}%/ 7]:?‘ %gi
Procedures ine tune the goggle image “»7:?*(1}@’ :,': 9)\‘:}
. to watch for signs of fatigue among flight o = - o = °
Fatigue members. o}:z_]_—l:lj‘}\]ﬁoi Z}%o]'jj— H] Eg'é‘ o]'l\_i‘ E%—X} "é:_
i i o 2 5 [ 5 2~ A o
S e | e & SR ANYLE AT & = asEE
A} Z o1&}t ¢l ook 7+o Al3lo
the impact on the utlity of NVGs. Prol AAstaL glojeratr] 1o e o]
Mission Changes [change in direction that results in overfly = IS Ao+ FAHS Iy HHES X5
of low contrast versus high contrast terrain o) -
Changes in iical informat hould b a1 glojof gt
Evionmerta | FE DO UL B 00 10 ol Ag HHoR pgale] IR
In-Flight Conditions ) QA O = o] = . == -
KN ) MM Z3FAHo| 11 % psKe)
Integration of all integrate information  from all  aircraft c== 1= }-7] "4 H _]L‘ ° = :-' ]J_ ]7:]] j'__‘
g sensors and flight instruments(e.g.,, FLIR, 2 gy e 94LES AxFgoezA
Aircraft Sensors )
RADAR, NVGs, altimeter, etc.) Pl O]T)r
note any signs of fatigue or task A
Task Saturation |[saturation(e.g., poor airmanship, late in 1) O}:Z_]'J‘%/\]%‘ —}—\—ZH :,_Hl;;j :/‘cl\_;q
and Fatigue responding to tasking, poor .
decision-making, etc.) 2) Z‘]xa?j' T
Conduct NVG/SD 3) AWM} w7 A tx
training during all | incorporating NVG/SD training will pave - .
o] ¥
major training |the way for SD training 4) %t—ﬂl Zﬂ' 1:11‘1“74] Q
oot | 5) 44% TS 3
1) Academics : use of video, simulated
i AR Aol 93 =3
mishap profiles, terrain boards, etc 6) E%"—‘Zj' ‘—] H—GE'J*‘— ‘]_E] Xﬂ_,_
2) Simulators: more realistic scenarios can
- Use all training ) .
Training methods available be integrated into training
3) Flight training: availability of two-place —
aircraft, realism of the set-up, value
compared to other training modalities, etc.
Add NVG/SD
training to periodic |physiology  training,  refresher training,
training re—currency training, etc.
requirements
V. OFZEEAIY AlZt ZHAI9} 20l
a3 4. NVG Obscuration Line
SRIEAA Azt AN () L L9 (MR) S _—
7}l (light rain) 2 %71 & A 25 ~~d NVG maint .
_ - _ maintenance
9]?1’ 73“ 7]]:]]63 }‘] HELAgQE ‘/F 9\)1@ O]QFZEL% ?4_ L Aircraft compatibility )
el dele oftEAA 9 As B w7 For optimal NVG
E 3 = = Admin
ORZIFEAIZ YY) Wik, WA #Hl dASEHD WGl use there must be Currency &
5o As|A AAHG. 1 A%, AW GF Vet aoeptane Ll e
- = - = Crew rest
X]'O]i A3k Z}}‘] ?‘5:]_/\&0] %‘35]‘1] HE]%;@ L Mgmt support ef_fective Medical fitness
FAA requirements Risk mgmt
o - - . . ] . :
7 TARE Qg Q1 @ifo] IAHE ZAe} POl interaction integration
09 dge A 1w v ArjolM dAF A .
_ _ Training Environment
A E A g 55 A4 23 o YEid Ground & CRM/ Cthers
- o - - = = \" Flight syllabus A llumination Vo
o} T3 2o A%, TAIERHY, TEF, olIEA] Physiological J Terrain
. < SD, illusions Weather
73 brownout % whiteout A, F=7] SO0 F

a8 5 2 OlZtEAH 28 HA
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