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l.a.2
+10 %
+2 /sec 2
5 kt
1.b
(1.b.3) (1.b.5)
1.b.1
+1.5 sec Vr
+5 U
+5 %

+200 ft (61 m)




(1.b.4)

(1.b.7)
1.b.2
+25 %
+5 ft (1.5 m) +1 kt
(Vmcg)
+5 Ib (2.2 daN)
+10 %
«c )
Vi Vi-

10 kt




1.b.3

(Vmu)

=+3 kt
+1.5

10 kt

Vmu

Vmu




1.b.4

+3 kt
+1.5
+1.5
+20 Ft(6 m)

)
+5 Ib (2.2 daN)

+10 %

(61 m)

200 ft

(1.b.1)




1.b.5

+3 kt
+1.5
+1.5
+20 Ft(6 m)
+2
+2

=+3

+5 Ib (2.2 daN)
+10 %

+3 Ib (1.3 daN)
+10 %

+5 Ib (2.2 daN)
+10 %

200 ft(61 m)

I+

3 kt

1.b.6

+3 kt
+1.5
+1.5
+20 Ft(6 m)
+2
+2
+3

40 kt

200 ft
(61 m)

33 ft (10 m)

60 %




+5 Ib (2.2 daN)
+10 %

+3 Ib (1.3 daN)
+10 %

+5 Ib (2.2 daN)

+10 %
1.b.7
+5 %
+1.5 sec
+=7.5%
+250 ft (76 m) Vi 80 %
80 %
1.b.8
=20 % =+
+2 /sec 3 kt
5
5

30




1l.c

l.c.1 #+3 kt
( +5 %

=+100 ft/min

(0.5 m/sec)

1,000
ft(300 m)

l.c.2 #+3 kt

+5 %

+100 ft/min




(0.5 m/sec)

1,000
ft(300 m)
1.c.3 +10 % 5,000 ft
+10 % (1,550 m)
+10 %
l.c.4 #+3 kt
+5 %
( =+100 ft/min
(0.5 m/sec)
)
1,000

££(300 m)




1.d

1.d.1 +=5 %
50 kt
1.d.2 +=5 %
50 kt
1.d.3 EPR =0.05
NI 3% 1
+5 %
+5 %




1.d.4 +3 kt
+200 ft/min
(1.0 m/sec)
+5 %
1,000
t(300 m)
1.d.5 +5 kt
=+300 ft/min Vmo
(1.5 m/sec)
+5 %
3,000
ft (900 m)
l.e
lel
=+1.5 sec
+5 %
(4,000 ft 80 %
(1,220 m) )
+10 %
+200 ft (61 m)
(
( )
(4,000 ft
(1,220 m) )

+5 %




1l.e.2

+1.5 sec

+5 %

+10 %
+200 ft (61 m)
(

80 %

1.e.3

+200 ft (61 m)
+10 %




l.e.4

+200 ft (61 m)

+10 %
1.f
1.f.1 Ti Ti
+10 %
+0.25 sec
Tt 10 %
+10 %
+0.25 sec Tt
90 %
Ti Tt
1.f.2 Ti Ti




+10 %

=+0.25 sec
Tt

+10 %

+0.25 sec

Tt

Ti

10 %

Tt

90

%




2.a.l.a

+2 Ib (0.9 daN)

+5 Ib (2.2 daN)
+10 %

2.a.1.b
2.a.2.a
+2 Ib (0.9 daN)
#+3 Ib (1.3 daN)
+10 %
+2
=+3
2.a.2.b
2.a.3.a
=5 Ib (2.2 daN)
=5 Ib (2.2 daN)
+10 %
+2
2.a.3.b
2.a.4

+2 Ib (0.9 daN)

+3 Ib (1.3 daN)
+10 %

+2




2.a.5

2.a.6

2.a.7

+10 %

+0.1 /sec

2.a.8

NI =3 %
EPR =0.03

*+3 %




+2 cm (0.8 in)

2.a.9
+5 Ib (2.2 daN)
+10 %
=150 psi
(1.0 MPa)
+10 %
2.a.10

+5 Ib (2.2 daN)
+10 %




(2.c.8.a)

2.b

Q.b.

D

2.b.1

T(PO)
PO =10 %
=+0.05 sec
T(P1)
PL =20 %
=+0.05 sec
T(P2)

( 25 %
50 %

25 % 50 %
)




P2 30 %
+0.05 sec
T(Pn)

Pn  ==10(n+l) %

+0.05 sec
T(An):
1
10 %

*+0.5%

+5 %

T(PO)
PO =10 %

+0.05 sec

I+

2-2




2.b.2 2.b.1
( 25 %
50 %
25 % 50 %
)
2
2 2-2
2.b.3 2.b.1
(
25 % 50 %)
2
2 2-2
2.b.4
+0.15 /sec ILS
( 0.5

+20 %

2 /s)




2.b.5

+0.15 /sec

+20 %

ILS

2 /s)

0.5




2.b.6
+0.15 /sec ILS

(

0.5

=+20 % 2 /s)
5
5

2.C
2.c.1 +3 kt

+100 ft (30 m)




+20 %
*+1.5

15
2.c.2 +3 kt

+100 ft (30 m)

5

+20 % 15

+1.5
2.c.3 +3 kt

+100 ft (30 m)

+20 % 5

+1.5

15




2.c.4 +3 kt
=+100 ft (30 m)
=20 %
+1.5 15
2.c.5
+0.5
+1
+1
+5 U
2.c.6

+5 Ib (2.2 daN)
+10 %




+1 +10 %

45

30

2.c.7

+5 Ib (2.2 daN)
+10 %

+1 +10 %




2.c.8.a o | o

+3 kt (Approach to Stall)
+2.0 < 3
(
Nz | (
) 1
)
d9
2) 25<
(
+2.0 < [Accelerated
+2.0 < Stall])




+2.0 ©

+2.0 ©

( A 1
1
)

(

)

+5 Ib (2.2 daN)
+10 %

3)




(2.h.6)




0.03g

(0-19




&)




g
/
)
2.c.8.b
+3 kt (
)
+2.0
D
A B
+2.0 ©
+2.0 ©
1
+2.0 ©
d9
2) 25<
+5 Ib (2.2 daN)
+10 % (
[Accelerated
Stall])

3)




(2.h.6)




2.c.9 +10 % 3
172 2
+10 % 172

2

+0.02

2.c.10 +1.5
+2 /sec
+0.1¢g

2.c.11

2.d

2.d.1 +3 kt Vmca

Vmel
Vmca

(Vmecl)




2.d.2

+10 %
+2 /sec (
1/3)
+3 Ib (1.3 daN)
+10 % (2.d.3)
2.d.3
+10 %

+2

1/3

20

10

(2.d.2)

30




2.d.4

20sec
+2

+10 %

30
+2
2.d.5 +1
+1
+1




2.d.6

+2 /sec
+10 %

25%

2.d.7

+0.5 sec

+10 %

1/2 2

+10 %

=+0.02

+1 sec
=20 %

2.d.8

+10 %




+3 Ib (1.3 daN)
+10 %

+5 Ib (2.2 daN)
+10 %

2.e

2.e.l

=+3 kt
+1.5
*+1.5

+10 %
+10 ft (3 m)

+5 Ib (2.2 daN)
+10 %

200 ft(61

2.e.2

=+3 kt
+1.5
*+1.5

+10 %

+10 ft (3 m)

ft)

61 m(200




+5 Ib(2.2 daN)
+10 %

2.e.3

=+3 kt
+1.5
*+1.5

+10 %
+10 ft (3 m)
+2
+2

=+3

+5 Ib (2.2 daN)
+10 %

+3 Ib (1.3 daN)

+10 %

+5 Ib (2.2 daN)
+10 %

61 m (200 ft)

50 %

33 ft (10 m)

60 %

2.e.4

=+3 kt
+1.5
*+1.5

+10 %
+10 ft (3 m)
+2

+2

61 m (200 ft)

50 %




2.e.5
+5 ft (1.5 m)
(
Tf)
+0.5 sec 50 %
+10 %
+140 ft/min
(0.7 n/s)
+10 ft (3 m)
Tf
2.e.6 +3 kt
+1.5
+1.5
2.e.7 +3 kt
1 +1.5
+1.5
+2

+2




2.e.8

+2 /sec
+5 kt
(
2.e.9 +5 kt
=+3
(
2.f
+1
+0.5
+5 Y%
+1
+10 %
+5 ft (1.5 m)
+3 kt
+1
2.9
2
4




2.h

2.h
2.h.1 =+5 kt
2.h.2 #+3 kt
2.h.3

+0.1¢g
2.h.4 +1.5
2.h.5

+2 +10 %
2.h.6 +1.5
2.1
2.1
( )




2.j.




o | O | O | O



3.b

3.d

+0.05 g

3.e

3.e.l




3.f

3.f.1

2 Hz

3.f.2

2 Hz

3.f.3




2 Hz

3.f.4

2 Hz

3.f.5

2 Hz

PSD




3.f.6

2 Hz
3.F.7

2 Hz
4.
4.a
4.a.1

45
30

30




176

36

4.a.2

1.5

I+




4.a.3

4.a.4




4.a.5

5:1

2 Foot-Lambert




7 cd/

4.a.6

25:1




10:1

4.a.7 20 cd/ (5.8 ft-
lamberts)

4.a.8 20 cd/ (5.8 ft-
lambert)

10




4.a.9

< 0.015 cd/
(0.004 ft-
lamberts)
- (
) >
2,000:1
(Light Valve)
4.a.10 10 /sec
Motion blur
(
4




4.a.11
Speckle Test

(

Speckle

10

%

Speckle
10 %

4.b

(HU

D)

4.b.1




HUD bore sight HUD
+/- 6
4.b.2
4.b.3 HUD
HUD
FSTD
(
)
4.c Enhanced Flight Vision System (EFVS)
4.c.1 EFVS 4.b.1
Registration 200
test ft
(EFVS
)
4.c.2 EFVS
EFVS 350
m(1,200 ft)
350 m (1,200 ft) 1,609 m(1 sm)
1,609 m (1 sm)
4.c.3
Thermal Thermal

Crossover




Thermal )
4.d
4.d.1 ILS
VGS DH
30 m
(VGS) (100 ft)
VGS
420 %
RVR
300 m (1,000 1)
ft)
350 m 2) ILS
(1,200 ft) G/ S
3)
4)
4.e

4.e.l




10,000
6,000
16
4.e.2
10,000
15,000
16
5.
5.a.1 5.a.8 5.b.1
5.b.9 5.c
1/3 17
42(50 Hz 16 kHz)
20
5.a
1/3 17

42(50 Hz 16 kHz)
20




5.a.1
APU
=+5 dB
1/3
+5 dB
+5 dB 2
2 dB +7
dB
5.a.2
=+5 dB
1/3
+5 dB
2
+5 dB
+7
dB

2 dB




5.a.3

=+5 dB
1/3
+5 dB
2
+5 dB
+7 dB
2 dB
5.a.4
=+5 dB
1/3
+5 dB
2
+5 dB




dB

2 dB
5.a.5
=+5 dB
1/3
+5 dB
+5 dB
+7 dB
2 dB
5.a.6
=+5 dB
(




+5 dB 1/3
+5 dB
2 dB
+7 dB
5.a.7
=+5 dB
1/3
+5 dB
+5 dB
2 dB

+7 dB




5.a.8
13
=+5 dB
1/3
+5 dB
3
+5 dB 2
2 dB +7
dB
5.b
1/3 17
42(50Hz 16kHz)
20
7
5.b.1
13 APU

=5 dB




1/3

+5 dB
+5 dB
2
2 dB
+7 dB
5.b.2
=5 dB
1/3
+5 dB
2
+5 dB
+7
dB

2 dB




5.b.3

=5 dB
1/3
+5 dB
2
+5 dB
+7
dB
2 dB
5.b.4
=5 dB
1/3
+5 dB
2
+5 dB
+7
dB

2 dB




5.b.5

=5 dB
1/3
+5 dB
2
+5 dB
+7
dB
2 dB
5.b.6
=5 dB
1/3
+5 dB
2
+5 dB




dB

2 dB
5.b.7
=5 dB
1/3
+5 dB
2
+5 dB
+7
dB
2 dB
5.b.8

=5 dB




+5 dB 1/3
+5 dB
2 dB 2
+7
dB
5.b.9
=5 dB
1/3
+5 dB +5 dB
2
2 dB
+7

dB




=5 dB

+5 dB

2 dB

7

dB

1/3

+5 dB

I+

5.d

7 3.(5)




+3
dB
7
1/3
17
42 (50 Hz
16 kHz)
5.e
+5 dB

2 dB
1/3
17

42(50 Hz 16
kHz)




6.a

6.a.1

100 msec

120 msec

EFVS

EFVS

+30 msec

EFVS

30 msec

300 msec
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40%

(

(

150msec

50ft AGL

50ft

)

400FtAGL
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@

2-1 T(Ad) Ad 50

2-1

Ad
0.9Aq¢ \

Displacement

Residual band X

[3
A
v
A
v

P = Period

A =Amplitude

T(P) = Tolerance applied to period (10% of Py, 10 (n + 1) % of P,)
T(A) = Tolerance applied to amplitude (0.1A,)

¢)

( ) 90% +10% 2-2



2-2

@

Aq
0.9A4
.ll-' T(Po)
0.1Aq - _.‘_:____
L] -
Py
Displacement
S
time
(©)
2.
@
2-1
LN GG0) T +10% of PO
LLGH) N +20% of P1.
T(P2) e +30% of P2.
LK Gi1) +10(n+1)% of Pn.
TAN) ..., +10% of Al.
TAD) .ol +5% of Ad = residual band
+1
@) 2-2
T(PO) - ooo.o... +10% of PO
3.




@

(b)

©

(d)

95-105
8-12
3-5
100 Ib (44.5 daN)
A 2 2.a.1 2.a.2 2.a.3

+ 2 Ib (0.9 daN)

=+ 10%



€Y

&)

® ( 10% 30%
50% )
( 150% )

&)
l o
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5 deg/sec, 10 deg/sec 0.3g

&)
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(b)
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Power Spectral Density(PSD)
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%] A2—-C

Transport Delay for simulation of classic non-computer controlled aircraft.

““““ = (v instruments )
e s
Flight Simulator i . I'MB:E:;?‘H
controls flight control Instruments : o ol
input interface Motion | *
Visual i= Visual
| \__ reaction

Simulator introduced transport delay

Total simulator transport delay

4, KA2-DIZ.FHEDT T v IRy I ATHRET DGED N TV AR— b T 4 LA OREHEEZRT,

A2-D
Transport Delay for simulation of computer controlled aircraft using real airplane black
boxes
Fign | [ Ao |
controls controller
input ) system )

3 Aircraft delay

Total simulator transport delay
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Transport Delay for simulation of computer controlled aircraft using software emulation of
airplane hoxes
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m { control |
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: Total simulator ransport delay _
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Transport delay for simulation of airplanes using real or re-hosted instrument drivers

A: Simulator using real airplane instruments

Aircraft hardware
Flight control cabinet Host computer Data
bus
Control,
Flight controls Flight, - EFIS symbol
signal ) Instruments, > Toterfce L genenator Display unit
Software
1

¥
'y
y |

A

Delay < 150 msec Airplane delay = XX msec




B: Simulator using software avionics or re-hosted instruments
End Information

— Aircraft hardware =]
Flight control cabinet Host computer
g I Control, Software avionies
corirols Fight, . or B .
signal Instruments, > Interface Re-hosted st Display unit
Software

. .
hl Ll

Total transport delay (including airplane delays)
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) IATA Flight Simulator Design and Performance

Data Requirements

&) A 2
(2) ANSI S1.11-1986 1 1/2 1/3
(b) 1EC1094-4-1995 Ws2

€)

®

®)

@



(b)

(i) 70dB @50Hz
(ii) 5508 @1000Hz
(iii) 30dB @16kHz

(
Q)
)
(6)
@
®
©
(Hz) (dBSPL) (dBSPL)
50 75.0 73.8 1.2
63 75.9 75.6 0.3
80 77.1 76.5 0.6
100 78.0 78.3 0.3
125 81.9 81.3 0.6
160 79.8 80.1 0.3
200 83.1 84.9 1.8
250 78.6 78.9 0.3

(i)



315

79.

78.

400

80.

79.

500

80.

79.

630

81.

80.

800

73.

74.

1000

79.

80.

1250

80.

82.

1600

81.

78.

2000

76.

74.

2500

79.

80.

3150

80.

7.

4000

78.

78.

5000

80.

77.

6300

80.

80.

8000

84.

85.

10000

81.

79.

12500

80.

80.

16000

71.

71.
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1ATA

““Flight Simulator Design and Performance Data Requirements””
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Validation Data

Validation Data

Validation Data

Validation Data

Validation Data

€Y)
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(b)

)
@
(b)
©
(d)

)
)

Validation Data

Validation Data

Validation Data

Validation Data
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®
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4. Validation Data
(1) validation Data

)
@

(b)

©)
(d)
®)
Validation Data
4)
ICAO Manual of Criteria for the Qualification

of Flight Simulators



Validation Data Roadmap

VDR

VDR

. VDR

VDR

VDR

Validation Data

Validation Data

VDR

Validation Data

Validation Data Roadmap(VDR)
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A2D
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A2D

(6) A2D
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VDR

(8) A2D
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A2D
@)
Q)
)
A2D
*2)

1.b.1.
1.b.2. (Vmcg)
1.b.4.
1.b.5.
1.b.7.
1.b.8.
1.d.3
1.f.1.
1.f.2.
2.a.8. *1)
2.c.1.
2.d.1. Vmeca
2.d.5.
2.e.1.




D
c.(d®

(*2) c.(D) c.(®



l.a.1

[EY

-a.

2

=

-a.

3

-a.

1.

-a.

2.
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o| OT| OT|T|OT| T
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.a.l /

.a.2

.a.3.a

.a.3.b

W W | W WwW| w

.a.4.a V1

.a.4.b

.a.4.c

.a.4.d / STOL)

W| W W| W | W

.a.4.e

W| W | T W| W| Ww| w

.b.3

.b.4

v
(i vi vr
(iip) Vr 500 feet

.b.5

.b.6

4.a

4.b

1




.a.1

.a.2

.a.3

o] o | o | O

.a.4

.a.b

Vmo

Mmo

.a.6

ol oc|loo| o] O

.1.b

360

coordinated standard rate turn

2

180




5.b.9

5.b.10 1

5.b.11

5.b.12

5.b.13

5.b.14

5.b.14.a

5.b.14.b VFR
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