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A Study on Development of Integrated Standby Instrument system
for Aircraft
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Abstract An Integrated Standby Instrument(ISI) is applied to aircraft as a preliminary instrument that
displays attitude, altitude, and speed of the aircraft. An ISI is essential to pilots in emergency situations
and contributes to improving aircraft safety. Cause analysis and repair of overseas products take much
time. Accordingly, localization development was promoted for the purpose of improving operability,
reducing costs, and improving domestic technology. An ISI was developed through a localization
procedure by YP Electronics and the Defense Agency for Technology and Quality. The new ISI satisfies
the performance requirements, and we researched and developed a sensor algorithm for it. An algorithm
was implemented to calculate the gyro acceleration sensor result of the inertial sensor through a
compensation filter and a Kalman filter, and the roll and pitch of the aircraft were calculated. The
altitude and speed of the aircraft were calculated using a pressure sensor. Verification was performed
by inspecting environmental requirements using military specifications, and functional tests were done
through component tests, aircraft ground tests, and flight tests. Finally, the ISI was applied to an aircraft.
Through localization development research, it achieved the purpose of improving operability, reducing
repair time, and securing technology.
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Fig. 1. General Parts Localization Procedure
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Fig. 2. ISI Figure

Table 1. Specification Table

Performance/Specification
Category
Before After
Size (mm) 80.9x80.9x203.2 | 80.9x80.9x203.2
weight (kg) 1.611 1.284
Attitude Accuracy Pitch 0.030 deg | Pitch 0.030 deg
(Static) Roll -0.078 deg | Roll -0.078 deg
Attitude Accuracy Pitch 0.3960 deg | Pitch 0.3960 deg
(Dynamic) Roll -0.2645 deg | Roll -0.2645 deg
Altitude
Accuracy
Air Speed TSO-C106
Accuracy
Vertical Rise
Speed Accuracy
Interface & ARINC429
Connection
Environment MIL-STD-810F
EMI/EMC MIL-STD-461F
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Fig. 3. ISI Decomposition Figure
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Barometric Altitude Rate©] 285 FAAELZEO
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Table 2. Test Criteria

Test Item Display Range
Pitch -90 ~ 90 [degl, by 5-point ladder
Roll -180 ~ 180 [degl, by 10-point scaler
Altitude -2000 ~ 55000 [ft]
Air Speed 20 ~ 450 [knot]
Vertical Speed 0 ~ 9980 [fpm]

Sideslip -10 ~ 10 [degl, by sideslip ball
BARO 16.00 ~ 32.00 [inHg]
Correction 542 ~ 1084 [hPa]

MIL-STD-810F,

Environment MIL-STD-461F
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100029 ¥ 100009H= Hrh
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ol# Table 33 Ztt.

A3H=(Tolerance)=

Table 3. Test Criteria(Altitude)

Altitude [ft] Accuracy [+ ft
-2,000 25
-1,000 25

0 25
1,000 25
2,000 25
3,000 25
4,000 25
5,000 25
8,000 30
11,000 35
14,000 40
17,000 45
20,000 50
30,000 75
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2.4.4 X (Air Speed)

ISI19] &&= Fig. 79 @WHOl BAIEH, BAIE= &
A FEfA 238 BAET HE 20 ~450
knoto]th.

257} 20knot U]Fto]H Oknot®E HEAISC &% &
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20knot 7} A&olA ARl E5EE AS WA
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Table 4. Test Criteria(Air Speed)

Air Speed [Knots]
50
80
100
120
150
200
250 2.4

Accuracy [+ Knots]

[SSRNSSRESSHE SR IOEY AV }

P57 e JYT TS ZARIFE ZAR|
(ADTS505)E &3l &It

2.4.5 $XI&(Vertical Speed)

ISI19] &G EE JSTAELS} SPIFAEEE TE
A 7|55 HEsto] BART FA&E] A7
71532 TSO-C1065 7|22 519 Table 59+ Zt}.

Table 5. Test Criteria(Vertical Speed)

SASEL YT FAS BANFE mAR)

(ADTS505)E &°i Sl3ich

2.4.6 Sideslip, BARO Correction

ISI= 3719 71&9S Fig. 79 @¥m Zo]
Sideslip ball2 HA] gt} Slip9] M= +10°2 HA]
=, Slip BallZ +60°Eth 2 Ztzo|A AAHT

BARO Correction2 ARgAF 71949] ©91E InHg
o hPARRIE WAT 4 qloH, 7|&7|Yae ¥ide
29.92 inHgZ %3ttt &37] Sideslip= MITE 5
3] A]gslH, BARO Correction= LCD g2 A%
£ 53 71 EAWEA(nHg-> hPA) ¥ SET knobE
£ 1hPa(0.01InHg) & W3}sl=A] ol

2.4.7 EZEAE
ISI+= Table 63 Z2 EQ81EE 7HA gloH,

AgE 58 27% WHES YS3HATHO, 101

Table 6. Environmental Requirements

Test Item Standard / Tolerance

MIL-STD-461F
EMI CE101, CE102, CS101, CS114, CS115,
CS116, RE101, RE102, RS101, RS103

MIL-STD-810F
Method 514.5 Procedure I
X, Y, Z axix 4 hours
GRMS 2.13
MIL-STD-810F
Method 516.5 Procedure I,V
Peak value [g/s] : 20
Normal Duration [ms] : 11
MIL-STD-810F
Method 501.4 Procedure 1
Method 502.4 Procedure I
-55°C ~ 85°C
MIL-STD-810F

Vibration

Shock

Storage Temperature

Vertical Speed [ft/min] Accuracy [£ ft/min] Operate Method 501.4 Procedure II
Temperature Method 502.4 Procedure II
6,000 300 -40°C ~ 71°C
4,000 200 Humidic MIL-STD-810F, Method 507.4
2,000 100 Uity 95% [Relative Humidity]
Low = MIL-STD-810F
200 45 - -
100 45 Terr;iiiiture Method 503.4 Procedure I
50 - ~40°C ~ 71°C, 10°C/min
0 45 Rain Drops MIL-STD-810F
-50 45 a P Method 506.4 Procedure III
‘;88 22 Salt Spray MIL-STD-810F, Method 509.4
2500 45 ' MIL-STD-810F
21.000 30 Altitude Method 500.4 Procedure 1,11
22,000 100 50,000 ft
-4,000 200 Accelerati MIL-STD-810F
~6.000 300 ceeleration Method 513.5 Procedure I, II
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