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Abstract. The quality of flight performance directly determines the execution of flight tasks. For
the establishment of a simple and effective methods and calculation of maneuver performance, a lot
of work were completed. By the principle, method and steps of calculation maneuvering the aircraft
flight performance and MATLAB software, relevant personnel can know related parameters’
influence on flight performance as intuitive and quantitative. There provides certain reference for
flight.
Introduction
Aircraft flight performance refers to the ability of the aircraft to be used as a regular or unsteady
motion along the flight path, including basic flight performance, maneuver flight performance,
take-off and landing performance, and cruise performance [1]. The flight performance is directly
related to the performance of aircraft technical and tactical performance and flight safety assurance.
While maneuvering flight is fighter technology basic flight, flight training is essential in training
courses to improve the quality of flight training and ensure flight safety, workload and error are
large, but not refined processing will come some unnecessary trouble [2]. Therefore, in order to
determine the flight performance characteristics, the preparation of motor performance computing
program is very necessary [3] [4].
Equation of Motion
The control law of maneuvering flight calculation adopts the variation law of the load with the track
angle. The equations of motion of the aircraft in the flight path coordinate system or the air current
coordinate system are:
dV
m( x + Vzω y − V yω z ) = Fx
dt
dV y
m(
+ V x ω z − V z ω x ) = Fy
(1)
dt
dV
m( z + V yω x − Vxω y ) = Fz
dt
Plane Maneuver Flight. There are many kinds of maneuvering flight, which is circling
maneuver in the horizontal plane, is the loop maneuver in a vertical plane, and oblique loop is in
oblique plane maneuver is completed, a part of subduction and can be seen as the track loop jump
[5]. As a simplification, it can be seen as a planar maneuver. The kinetic equation of the particle can
be transformed into:
g δV
⋅
= P cos(α + ϕ p ) − Q − G cos λ sin θ
G δt
g δθ
= [Y + P cos(α + ϕ p )] sin δ − G cos λ cosθ
V⋅ ⋅
G δt

(2)

Among δ =90°，γ =0°，φ =0°，z =0 . The plane loop flight, dive, slimbing’s curve is the
same as the equation of motion of a loop. And line segment at that time, d θ / dt = 0 and
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when δ =γ ，θ =φ =°
0 ，y =0 , the plane was circling.
Upward Turn. The rising turn of the aircraft is not in the same plane, so it is necessary to
establish the equation of motion:
dV γ
= [ P cos(α + ϕ p ) − Q − G sin θ ]
dt G
dθ γ
= ( n ψ cos γ s − cos θ )
dt V
dψ s
γ nψ
(3)
=− ⋅
sin γ s
dt
V cos θ
dL
= V cos θ cosψ s
dt
dH
= V sin θ
dt
Up turn requires input heading angle, overload, aircraft slope, engine condition.
Calculation Flow Chart. The flow chart is as follows:
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Fig.1 The flow chart

Data Processing
Original Data Selection. An important task of aircraft performance calculation is to obtain and
deal with the original data. The original data can be used to reduce the burden of data processing,
but the data obtained through technical specification is limited [6] [7]. In order to make the
calculation result closer to the accurate result, we must strengthen the data calculation method, and
determine which kind of interpolation method is used according to the changing trend of the data
curve. This is mainly used for linear interpolation (see formula 4) and three point parabolic
interpolation (see formula 5).
y( x) =

y( x) =

( x − x2 )
( x − x1 )
f ( x1 ) +
f ( x2 )
( x1 − x 2 )
( x 2 − x1 )

( x − x2 )( x − x3 )
( x − x1 )( x − x3 )
( x − x1 )( x − x2 )
f ( x1 ) +
f ( x2 ) +
f ( x3 )
( x1 − x2 )( x1 − x2 )
( x2 − x1 )( x2 − x3 )
( x3 − x1 )( x3 − x2 )

(4)

(5)

Data Processing Methods. For loop, hover, dive, jump, oblique loop, flip, wingover, inverted
bucket half turn to increase input phase overload and thrust state, in order to accelerate the speed of
operation, put these data into a data file, an input. Because the equation of motion is simple, the
calculation model is not suitable for the calculation, so it is not suitable for the calculation [8].
In this study, matlab combined with C language as an analytical tool, the whole algorithm is
divided into test data preprocessing module, data calculation module and the results of the
1214

Advances in Computer Science Research, volume 71

processing module. After a preliminary test, some results are shown in figure 1:
Calculation Results and Improvement
Based on the analysis of the mechanical theory as the foundation, designed the soccer robot pick the
ball institutions optimal design process, found aim function, select design variables and the
corresponding optimization. The test results is shown as Figure. 2.

(a)

(b)
Fig. 2 Test results
Examples show that compared with the simple estimation method, the calculation program has
better precision, less sample data, the relationship can be a very good response to the flight
performance parameters, and can draw the related curve, make the results more intuitive and save a
lot of time. In this paper, the research process is only a preliminary attempt, the next step will be the
results of the data fitting and regression equation to do further research.
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