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 Introduction {#Sec1} ============ Although the F-16 is one of the most popular combat aircraft, a number of issues,
including undesirable maneuverability and sluggish reaction time, are inherent in the design. In order to resolve the latter two
issues, an upgrade of the F-16 fighter jet was suggested by the USAF, which included the addition of an improved engine, a
larger forward-swept wing, and new electronic systems and avionics to improve the overall performance of the aircraft. The

performance of the pilot and the aircraft will not only depend on the changes made to the airframe, but also on the performance
of the modified controls. In the performance of the F-16 aircraft, the previous research included the study on the control

response time for the F-16 \[[@CR11], [@CR14]\], aerodynamic characteristics of the F-16 \[[@CR15]\], which was measured
in flight conditions using the aeroelastic software \[[@CR13]\], and the study on the sensor placement for the F-16 \[[@CR9],

[@CR10]\]. The previous studies mainly focused on the high-speed maneuvers with the capability to perform the longitudinal or
vertical maneuvering actions, or the control analysis of the specific aircraft parts, such as the wing control. The multirole fighter-
aircraft is currently used by the F-16, and it is the most popular combat aircraft in the world; in addition to the previous research
in the aircraft's control system, which is more focused on the aspects of the control system and the control performance, the air
force has also provided the pilot with appropriate training to reduce the chance of mistakes that may occur during the multirole
fighter-aircraft maneuvers \[[@CR3]\]. A study on the performance evaluation of the pilot during the multirole fighter-aircraft
maneuvers has been reported \[[@CR6], [@CR7]\]. The general aircraft maneuverability, such as the longitudinal control, the

transverse control, and the instantaneous yaw rate, was obtained from the information provided by the flight control system and
a visual feedback of the aileron angle during the longitudinal control. Moreover, a number of reports in which the F-16's

transverse maneuverability was investigated can be found in the literature \[[@CR12], [@CR13]\]. The longitudinal control is
another important task of the multirole fighter- 82157476af
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