o

2FE LYY el gE v AgdolEig A vgEAe] T B4 75

dr

Ol‘lginal Al‘tl Cle https://doi.org/10.12985/ksaa.2020.28.1.075

ISSN 1225-9705(print) 1SSN 2466-1791(online)

delFE v AEFCIHE A vYE3e]

29 24 A7 RS FHeE
7=

AgE, s

Effectiveness Analysis of Helicopter Flight Simulator and
Actual Flight Training: Focused on Instrument Flight Training

Sang-chul Kim', Jong-min Kim"

ABSTRACT

To compare and analyze the differences between flight simulation and actual flight among
130 army helicopter pilot training subjects, the correlation analysis was performed first through
t-testing and multiple regression analysis of individual characteristics and flight simulation and
actual instrument flight training, which were analyzed significantly in the age (a3) and service
classification (a5) of the six verification factors. This has been shown to be significant, with no
difference between the flight simulator and the actual flight. Second, in order to study the
correlation between aircraft types, the flight evaluation (v1) was analyzed as a dependent
variable for the performance of the flight simulator (KUH: s2, UHG60: s3, AH-1S: s5, UH-1H: s6),
and the results of the multiple regression analysis of the flight simulator evaluation (s1) were
analyzed, in contrast, as a dependent variable, and in conclusion, the training of the flight
simulator provided statistical data on the possibility of replacing the actual flight training,
which is thought to contribute to the orientation, budget reduction and aviation safety of the
pilot training.
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Table 1. Classification of individual characteristics
and evaluation items
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Table 2. Flight simulated instrument flight evaluation
t-test by gender

Table 39] ¥ oi(FaHBAt EFHEADe 9
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Table 3. Flight simulated instrument flight evaluation
t-test by engineering majors

Group | Obs | Mean [Std. Dev.[95% Conf. Interval

eljl‘g’?n'e 80 | 21.472 | 6919 19932  23.012
Engineer| 50 | 20.691 | 9.064 |18.114 23.267
Diff 0.781 -2.004 3.5674
diff = mean(0) - mean(1) t = 0.5849
Ho: diff = 0 degrees of freedom =128
Ha: diff < 0 "Ha: diff 1= 0 | Ha: diff >0

Pr(T<2) = 0.7100 [Pr(ITI>|£]) = 0.579|Pr(T>2) = 0.290
" p<.05

Table 4. Flight simulated instrument flight evaluation
t-test by age

Group | Obs | Mean |Std. Dev.[95% Conf. Interval
30y

below 100 | 22.416 | 6.635 |21.100 23.733
30y

above 30 | 17.022 | 9.821 |13.355  20.690
diff 5.394 2.3144  8.4739
diff = mean(0) - mean(1) t= 3.465
Ho: diff = 0 degrees of freedom =128
Ha: diff < 0 HZ ‘iiflf l!)= O Ha diff >0

_ Pr(IT[>[¢]) = _
Pr(T<) = 0.9996 0.0007 Pr(T>p = 0.0004

" p<.05

Table 5. Flight simulated instrument flight evaluation
t-test by marry

Group | Obs | Mean |Std. Dev.|95% Conf. Interval
Female | 8 | 25.771 | 3.414 | 22917  28.626
Male | 122 | 20.870 | 7.907 | 19.453  22.287
Diff -4.9014 -10.483 0.6801
diff = mean(0) - mean(1) t= -1.737
Ho: diff = 0 degrees of freedom =128
Ha: diff < 0 Hazll d|iff| !|:) 0 Ha: (diff)> 0

_ Pr(ITI>]¢]) = Pr(T>p =
Pr(T<7) = 0.0423 0.0847 0.9577

Group | Obs | Mean |Std. Dev.[95% Conf. Interval
Single | 122 | 21.273 | 7.7683 | 19.881  22.666

Married| 8 | 19.618 | 8.4917 | 12.519 26.718
Diff 1.655 -3.9845 7.2948
diff = mean(0) - mean(1) t= 0.580
Ho: diff = 0 degrees of freedom =128
Ha: diff <0 | “Ha: diff 1= 0 Ha: diff > 0

Pr(T<d) = 0.718|Pr(ITI>|¢]) = 0.562|Pr(T>7) = 0.2812
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Table 6. Flight simulated instrument flight evaluation
t-test by service classification

Group | Obs | Mean |Std. Dev.|95% Conf. Interval
Short | o6 | 19304 | 9161 |17.342  21.446
term

Long

term 51 | 23.925 3,592 |22.914 24.935
Diff -4.530 -7.194 -1.866
diff = mean(0) - mean(1) t= -3.364

Ho: diff = 0 degrees of freedom = 128
Ha: diff <0 *Ha: diff I= 0 Ha: diff > 0

Pr(T<®) = 0.0005 | Pr(ITI>[¢]) = 0.001 [Pr(T>) = 0.999

Table 7. Flight simulated instrument flight evaluation
t-test by regidence

Group | Obs | Mean |Std. Dev.|95% Conf. Interval
Seoul | 30 | 21.261 9.142 | 17.847 24.675
Province| 100 | 21.145 | 7.387 |19.679  22.611
Diff 0.444 -3.105 3.3367
diff = mean(0) - mean(1) t= 0.071
Ho: diff = 0 degrees of freedom =128
Ha: diff <0 *Ha: diff 1= 0 Ha: diff > 0

Pr(T<p) = 0.528|Pr(ITI>|#]) = 0.943| Pr(T>) = 0.471

Table 69] E57-2(271, A7) 24 23, p<.05
AN FefulshAl BA7EFARe] Bl =
< Ao FHEUH.
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AP EF20] p<.05 AFFIoIA Fom|sHA &
AHEen, yol= 304 olstollr EEolld= &
71EFA] BTt w2 Ao EAEN ol
o Ak 7z HBAE SEIEAR vRE At
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Hu
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Table 8. Actural Instrument flight evaluation #test
by gender

Group | Obs | Mean |Std. Dev.|95% Conf. Interval

Female | 8 | 20.258 | 2.463 |18.198  22.318
Male | 122 | 16.613 6.126 | 15.514 17.711
Diff -3. 6456 -7.9675  0.6762
diff = mean(0) - mean(1) t = -1.669
Ho: diff = 0 degrees of freedom =128
Ha: diff < 0 HTI dliff' !; O | Ha diff >0

B Pr(ITI>[t]) = _
Pr(T<t) = 0.0488 0.0975 Pr(T>t) = 0.9512

Table 9. Actural instrument flight evaluation #test
by engineering majors

Group | Obs | Mean |Std. Dev.|95% Conf. Interval
eﬁzﬁn‘e 80 | 17.082 | 5.308 |15.901  18.264
Engineer| 50 | 16.445 | 7.065 |14.437  18.452
Diff 0.637 -1.517  2.7928
diff = mean(0) - mean(1) t= 0.5855
Ho: diff = 0 degrees of freedom = 128
Ha: diff < 0 "Ha: diff 1= 0 Ha: diff > 0

Pr(T<s) = 0.7204| Pr(IT> 1 ¢l) = 0.559 | Px(T>9) = 0.279

" p<.05

Table 10. Actural instrument flight evaluation #-test

by age
Group | Obs | Mean |Std. Dev.|95% Conf. Interval
30y
below 100 | 17.836 | 5.071 |16.830 18.842
30y
above 30 | 13.507 | 7.669 |10.643 16.371
Diff 4.328 1.954 6.702
diff = mean(0) - mean(1) t= 3.607
Ho: diff = 0 degrees of freedom =128
Ha: diff < 0 H:: Tliff l!)= O | Ha diff >0
_ Pr(IT[>]¢]) = _
Pr(T<s) = 0.9998 0.0004 Pr(T>7) = 0.0002

" p<.05
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Table 11. Actural instrument flight evaluation #test
by marry

Group | Obs | Mean |Std. Dev.[95% Conf. Interval
Single | 122 | 16.909 | 6.006 |15.832  17.985
Married| 8 | 15.743 | 6.650 |10.183  21.303
Diff 1.165 -5.529
diff = mean(0) - mean(1) t= 0.528
Ho: diff = 0 degrees of freedom =128
Ha: diff < 0 “Ha: diff 1= 0 | Ha: diff > 0
Pr(T<t) = 0.709 | Pr(IT|>[t]) = 0.598 [Pr(T>t) = 0.299

Table 12. Actural instrument flight evaluation #test
by service classification

Group | Obs | Mean |Std. Dev.|95% Conf. Interval
Short | 79 | 15554 | 7210 |13.939 17169
term

Long | 51 | 18824 | 2438 |18139 19510
term

Diff -3.270 -5.343 -1.197
diff = mean(0) - mean(1) t= -3..122
Ho: diff = 0 degrees of freedom = 128
Ha: diff <0 “Ha: diff 1= 0 Ha: diff > 0

Pr(T<9 = 0.001 |Pr(ITI>|#]) = 0.002|Pr(T>) = 0.998

Table 13. Actural instrument flight evaluation #test
by regidence

Group | Obs | Mean |Std. Dev.|95% Conf. Interval
Seoul | 30 | 16.495 | 7.016 |13.875 19.115

Province| 100 | 16.940 | 5.731 |15.802 18.077
Diff 0.444 -2.935 2.045
diff = mean(0) - mean(1) t = -0..353
Ho: diff = 0 degrees of freedom = 128
Ha: diff <0 | "Ha: diff 1= 0 Ha: diff > 0

Pr(T<t) = 0.362 |Pr(IT|>[t]) = 0.724| Pr(T>p) = 0.637

AgH oz toRt SRS vl
sl gtate] ulaR o] FAsHA QAnnt B
A QT p<05, 95% 2N folujg Aow
Uehgom, 1 9] EEAY 4, A, 28 A
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Table 14 53] HEAE 55 7IEA 5443} 1|9
AlEToE Y] B7iet A 2498 BH, A%(@3,
coef -4.452)3 BFE(a5, coef 3.615)0] AlF+
7 90~95% ol Femlet Aae Holql=T,
ol ~A8ZAIS AT fARH, orgls &AL
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Table 15 53l HAR4S S8 Ed E47 4
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Table 14. Correlation of instrument flight simulation
evaluation vs individual characteristics

Number of obs = 130
FG, 123) = 3.56
Prob > F = 0.0028

R-squared = 0.1478
Adj R-squared = 0.1063
Root MSE = 7.364

95% Conlf.
Interval

sl Coef. |Std. Err.| ¢ |[P>|¢]

al | 23867 [2.753456 | 1.030.305 | -2.6135  8.2880
a2 |-0.82012 1.37864 |-0.590.553 | -3.5490 -1.19254
"a3 |-4.45241 | 1.64686 | -2.7 |0.008 | -7.71228 -1.19254
ad | 22383 | 28630 | 0.780.436| 0.8192 6.41090
"a5 | 3.6150 | 1.4124 | 2.560.012| 0.8192  6.4109
a6 | 3.21045| 1.56318 | 0.21/0.838 | -2.7713  3.4152
_cons | 16.798 | 6.5860 | 2.550.012| -3.762  29.835
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Table 15. Correlation of actural instrument flight
evaluation vs individual characteristics

Table 17. Correlation of actural flight evaluation vs
instrument flight simulator types score

Number of obs = 130 R-squared = 0.3190

F@8, 96) = 5.62 Adj R-squared = 0.2622
Prob > F = 0.0000 Root MSE = 2.2004
vl Coef. [Std. Err.| ¢ |[P>|# [95% Conf. Interval

al 2.0454| 2.1305| 0.9¢| 0.339 -2.1718  6.2627

a2 -0.6907 | 1.06676| -0.65| 0.519 -2.8023  1.4208

“a3 -3.6714| 1.2743| -2.88 0.005 -6.1938 -1.1489

a4 1.8819| 2.2153| 0.85 0.397| -2.5032  6.2670

“a5 2.6003| 1.0929| 2.38 0.019 0.4369  4.7636

a6 0.7325| 1.2095| 0.61| 0.546 -1.6616  3.1268

Number of obs = 130
F(4, 125) = 12.31
Prob > F = 0.0000

R-squared = 0.2825
Adj R-squared = 0.2596
Root MSE = 5.185

95% Conf.

vl Coef. Interval

Std. Err. | ¢ | P14

“s2 0.60603|0.1289 | 4.70| 0.000| 0.35074 0.86132

"s3  0.36646(0.1180 |3.11] 0.002| 0.13291 0.60000

“s5  10.62263 | 0.1400 | 4.45| 0.000 | 0.34547 0.89979

“a6 | 0.62465 | 0.12411 | 5.03| 0.000| 0.37901 0.87028

_cons | 13.2269| 5.0961| 2.60, 0.011] 3.1394  23.314
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=
24

A AAZ v]PAlEHolE B7KsD A HIPEH
KUH®2), UH60(v3), AH-1S(v5), UH-1H¥6)Y 4
A AFete] JIAAE Bofl HwEAE stal, ERZ
A A7EIY(v])B7HE SEHSE 715 HIY A&
ol E HHWHSE thEIAEAS Boto] KUH(s2),
UHG60(s3), AH-15(s5), UH-1H(s6)9] &2z} 4
HAE A6

Table 169] H|gAEo]A H7Hs1)et AHPE
ARATe] A 423 715 AA7] vE
A KUH(v2), UH60(v3), AH-1S(v5), UH-1H(v6)<]
Az v[PAIEF o)A HrHs1)et vlgHrIer A=t
90~95% oA BE foulet AuE EA QI

Table 179] A A7 E7Kv1)et B]YAEH 0l H
A Aate] A 423 715 AlEdoldd

e,

ox, Mol

-

Table 16. Correlation of instrument flight simulation
evaluation vs actural instrument flight
types score

Number of obs = 130
F(4, 125) = 17.50
Prob > F = 0.0000

R-squared = 0.3590
Adj R-squared = 0.3385
Root MSE = 6.3355

Std.
Err.

95% Conf.

s Coef. Interval

t P>

V2 1.49157 | 0.2239 | 6.66 | 0.000 | 1.04830 1.9348

V3 1.07868 | 0.2064 | 5.22 | 0.000 | 0.66997 1.4873

V5 1.47231 | 0.2352 | 6.26 | 0.000 | 1.00680 1.9378

“v6 |1.46382 | 0.2123 | 6.89 | 0.000 | 1.04356 1.8840

_cons [4.02834 | 3.9235 | -1.03 | 0.307 | -11.7935 3.7368

_cons |4.12964 | 2.8602 | 1.44| 0.151| -1.5310 9.79033

KUH(s2), UH60(s3), AH-1S(s5), UH-1H(s6)9] &
o] A H|YPH7Hv1)e} A=t 90~95% SOl 2
T foulet Atz 24=9lch

AEA0F A HPH7Hv1)olA 71FH(s2, s3, s5,
s6) HIYAEH o]E AJZof EAEom, Bi= u]d
AlEEClE B7KsDE 7158 A AZIHBAA2, v3,
v5, vo)oll fejulsAl G vl AIE =E5I3T

olgigt g & u, H|Y AlEHClE7t A HPE
Hik= BAsH oz AIA fou|st Aoz o
FEoH, E5] HPAIEHC[HY] WSaT} HoA
Al HYPEo| w|X= FFo] WS AvEta AT
=3

A
3

V.8 8
St A7) 2FAF IS 3RS 1308 o=
H|PA[EH o]} Au[eato] to|dg HwEAsH]
Qlste] A7jHY EATRECR A 4T vIPAE
fold I A vPE9] -48S Bl HH AolE
VA5t tE3lAEAE Bl NE ST HgAE
flolM(s1) ¥ A HPSAGDY FHHAE 245
1, F A5eE A A, vgAE ol AE7Hs D2
71248 A ¥3A4 A (v2:KUH,v3:UHG0, v5:AH-1S, v6:
UH-1H)Ze] Ao ER2E Hit= Au|gErt
(v1)2} B3 AI B o]El(s1: KUH, s3:UH60, s5:AH-18,
s6:UH-1H)9] H35Z it
ASEA Ag JNEEAS A3 A £
AA3L A7HPEH TS = 4= AR E
FrEos AlEgeld E A AP E FYst
A Fouiet A3 EA =l
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ZF 7158 vigAlEdolE e A vgEdne] vF
YA S A EH0IME v o Q=
A3t =EEdE, vBAEH I o] A 1
FP7HEAIHvOle stpleH, do=m A wPEHtt
718 7R AAE vigAEF ol DOl A8
S weuiRt 237t EH= U

ol=fet T4 A= wIgAE olE 9] Edste] 7]

U=, olEdt FAHCIEE S8 854 e wSE
o] e BATE Ao A=, I=R AVHEY
9] Bl@AIEHCIH S AR A7 9
T gid 5 e 2ARER /8 Aotk =3
719] 2FEote Hote} EHHA 2FAS] IAA AfaL
7t B% F83t, ofet QIAA ARl el ol
S 9" &4 dE =2 & 8 ohy,
Z2FAF T wSFS AW AAIERAL, &
S B wEHE ol e 7]og Aow V]
Rikleg
ol 2 A7) AR S+tel A7) 234 AT
Hsto] wgAlEeolE et Anjgiate] xfolE A71H]
PTd AF=T, Bl 2YsiET, 5 tdsH
H7rel 712819, ]9, o) 59 ¥
HEgsial Axtctd, FF 7] 234 BIBE

I

3 of
m ox ol

)

o] 284 9 adHolAd uSl= Hold 752 F
3 FBtd B weEgH WA= ko] E Ao=w
o=t
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