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Proposal of ICS Development for the Aircraft Including Noise
Reduction and Voice Speech Recognition Functions
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ABSTRACT

As the functions of the fighter become more complex and the MFD(Multi-Function Display) is applied to
the aircraft, aircraft with speech recognition functions are being developed or deployed in practice to select the
function of the fighter and set the operating environment. Currently, interest in speech recognition has been
increasing since the introduction of F-35 in Korea. In this paper, the advantages of having a speech
recognition processor inside the ICS (Inter-Communication System) and the hardware configuration and

pre-processing of speech recognition using the ANR(Audio Noise Reduction) method will be discussed.
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Table 1. Example of a Fixed-Wing Aircraft Speech
Command

Classification Command Action
Flight Enter the Flight
Instrument Instrument Screen
. Enter the Engine
Engine
Instrument Screen
Enter the Fuel
Fuel
Instrument Screen
Switch MFD Flight Enter the Flight
Screen Control Control Screen
Store Enter the Weapon
Management Management Screen

Enter the Electroni
Digital Map nter the Electronic

Map Screen
Brake On Brake ON
Flight Control
Break Off Brake OFF
Infra-Red IR Camera ON
Sensor
Control Zoom-In Zoom in on Camera
E R
Radar/Survival Range Up xpand Radar

Navigation Range
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Fig. 1. ICS Internal Function Structure
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Table 2. 1CS Internal Block Function

Block Function

® Aircraft Interface via 1553 MUX
BUS or Ethernet BUS

e Discrete  Signal  Reception  and

Control Processing

/Interface ®Play Voice Alerts according to the
Trigger Signal

e Internal Control using Digital BUS

¢ BIT Control

o Aircraft Audio Signal Transmission
and Reception

® Audio Signal Mix/Amplify/Routing
Audio ® Audio Signal Digital Conversion and

Processing Signal Processing
e Perform Noise Reduction on input
Audio Signal
¢ Input/Output Signal Volume Control
P
SE;V;; ® Internal Power Supply
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Fig. 2. Speech Recognition Processing Structure
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Device
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Symbols Definition

x(n) Input Signal

y(n) Filter Output
d(n) Desired Signal

e(n) Estimation Error
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Table 5. Selection of Filter Algorithms

Factors Periodic Noise Random Noise
Convergence
& T 1
rate
Computation 1 ™
Selected Filters RLS NLMS
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Parameter Audio Characteristic
L-8 SNR 104 dB
1=0.13 Distortion 46 %
L-16 | SNR 105 dB
=0.06 Distortion 28 %
L=24 SNR 105 dB
11=0.04 Distortion 25 %
L=48 / SNR 107 dB
(=0.02 Distortion 15 %
L-80 / SNR 107 dB
1=0.01 Distortion 15 %
L=88 / SNR 107 dB
1=0.01 Distortion 15 %
1-96 SNR 108 dB
1=0.01 Distortion 8 %
L=104/ SNR 107 dB
1=0.01 Distortion 15 %
L-112 | SNR 107 dB
=0.01 Distortion 15 %
L-144 | SNR 104 dB
=0.007 Distortion 8 %
L=192 / SNR 104 dB
1=0.005 Distortion 11 %
L=240 / SNR 104 dB
f=0.004 Distortion 12 %
L=256 | SNR 104 dB
f=0.0035 Distortion 13 %
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