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Abstract

In this paper, we propose a voice instruction-based takeoff system for aircraft including unmanned aerial
vehicle (UAV). The system consists of voice recognition (VR), flight state checking and instruction (command)
execution. Employing VR technology, the proposed takeoff system can provide simplified and more reliable

takeoff procedures to pilots. By virtue of the VR-based system it is expected that human errors during takeoff

phase can be reduced and further navigation safety can be improved.
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Table 1. Procedure of takeoff phase.

ORDERs of Take- off Procedure

01 Release brakes

2 Align airplane with rumway

03 thrust levers to approximately 70% N1

o4 Push TO/GA switch

05 Verify correct takeoff thrust set

& Verify 80 knots

07 Monitor airspeed

Rotate at VR and establish a positive rate of dimb

09 Call for “GEAR UP” when positive rate of climb

10 Above minimum altitude for autopilot engagement — ENGAGE AUTOPILOT

=1
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11 Verify acceleration at acceleration height
12 call for “FLAPS __

13 Verify climb thrust set

14 Call for “AFTER TAKE-OFF CHECKLIST"
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Table 2. Command-set of takeoff phase.
ORDERs of Take-off Procedure COMMANDs
01 | Release brakes OnfOff
02 [ Align airplane with rumway Check
03 | thrust levers to approximately 70% N1 Adjust
| Push TO/GA switch Oonfoff
05 | Verify correct takeoff thrust set Check
06 | Verify 80 knots Check
07 | Monitor airspeed Check
08 | Rotate at VR and establish a positive rate of dimb Check
09 | Call for “GEAR UP" when positive rate of climb Up/Down
10 Above minimum altitude for autopilot engagement chedk
— ENGAGE AUTOPILOT

11 | Verify acceleration at acceleration height Check
12| Call for “FLAPS __ " Step
13 [ Verify climb thrust set Check
14 | call for “AFTER TAKE-OFF CHECKLIST" Check
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Fig. 1. Speech recognizer.
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#i Take-off Procedure - Initial state

Procedure of Take-Off Unit Status

Result Reported

(a) Initial screen

(c) Throttle, brake, flap and gear of taxi-out mode

a8 5. g37(9 27

AEf

Fig. 5. Initial status of aircraft
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Procedure of Take-Off Unit Status

01 : Release Brakes Brake locked.
02 : Align Airplane with runway Brake unlocked.
03 : Ajust Thrust lever to 70% N1

04 : Push TO}GA switch

05 : Verify Take-off Thrust-set

06 : Verify 80 knots

07 : Monitor Airspeed

08 : Check [+] rate of climb

09 : Call GEAR UP

10: Engage AUTOPILOT

11 : Verify ACC. at acc. height

12: Call FLAPS ___

13 : Verify Climb Thrust-set

14 : Confirm After Take-off Checklist

Result Reported

Close

(a) On/off command execution
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Fig. 6. On/off command execution.
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01 : Release Brakes Gear Down
02 : Align Airplane with runway D
03 : Ajust Thrust lever to 702 N1

04 : Push TOJGA switch

05 : Verify Take-off Thrust-set

06 : Verify 80 knots

07 : Monfior Airspeed (c) Gear down, (d) Gear up

08 : Check [+] rate of climb
09 : Call GEAH UP

10 : Engage AUTOPILOT
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