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ABSTRACT

In this paper, we present the data acquisition and processing technology for the flight simulator data package, which 
is the key stage for the development of the flight simulator data package. It is important to cooperate with the aircraft 
manufacturer, flight simulator manufacturer and the Civil Aviation Administration of China (CAAC) to develop the 
flight simulator data package. The data package is considered in the design and test stage of aircraft, including wind 
tunnel tests, ground tests and flight tests. Design and performance data for the flight simulator need to consider in 
the flight test, such as column forces, wheel forces, pedal forces, displacement and rudder angle in certain flight status 
and the corresponding parameters of aircraft movement, height, speed, attitude angle and angular velocity history 
curve. With the required data package, the quality and development cycle for a flight simulator are improved.
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1. INTRODUCTION

Data package provides adequate fidelity for flight simulators to meet flight 
crew training requirements. The data required by flight simulator 
manufacturers and users to support their activities can be categorized as: 
(1) configuration/design data; (2) simulation modeling data; (3)  checkout 
data; (4) validation data; (5) flight test validation data; (6) proof of  match 
data; (7) system verification data. Flight test validation data are defined as 
time histories, snapshots and graphical presentations of data obtained 
from airplane flight test. The data are provided by the airplane 
manufacturer, or other sources of approved data to allow comparison with 
FSTD performance in order to, among other things, gain approval from 
Aviation Regulatory Authorities for use of the flight simulator. Based on a 
study, on new or major derivative programs flight test data are typically 
used to validate all test conditions [1,2]. The aircraft manufacturers in the 
world have invested a lot of manpower and funds to develop the flight 
simulator data package. Airbus established the GO5 organization in 1981 
dedicated to do the research and operation on the flight simulator data 
package. The data collection and processing technology for the flight 
simulator data package in China is in a blank state. With the lack of data 
package, it is a limitation for the Chinese flight simulation training device 
manufacturers to develop high-level flight simulator. In this paper, the 
author focuses on the flight test validation data and presents the data 
collection and processing technology for the flight simulator data package. 

2. TEST PROGRAM PLANNING

According to a research, flight simulator data package not only need to 
meet the relevant CAAC regulations and civil aviation standards, but also 
to meet the civil aviation authority requirements of major advanced 
countries, such as CCAR-60, FAA Part 60, ICAO Doc 9625-AN/938, 2nd 
Edition and EASA FSTD-A [3-5]. The aircraft specifics such as flight 
envelope limits and flap, gear, airspeed limits should be known to develop 
the test program planning. Moreover, the data acquisition system and 
special sensors and equipment should be installed on the aircraft to get 
the performance data of the aircraft, such as pilot force measurements. 
The procedure of test program planning is shown in Figure 1. 

3. FLIGHT TEST PLAN DEVELOPMENT

The objectives, procedures, flight conditions, and aircraft configurations 
for each maneuver will be presented. All of the test procedures are within  

the normal flight envelope of the aircraft. The flight test envelope of certain 
aircraft is shown in Figure 2. 

4. INSTRUMENTATION REPORT

After the flight test plan is developed, special sensors and equipment 
should be installed on the aircraft to get the performance data of the 
aircraft.]. 

Figure 1: Flow chart of test program planning. 

Figure 2: Flight test envelope of certain aircraft. 
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4.1 Measured Parameters 

According to the requirement of data package, parameters such as column 
forces, wheel forces, pedal forces and rudder angle in certain flight status 

should be measured [6-8]. An example list of measured parameters is 
shown in Table 1. 

Table 1: An example list of measured parameters. 

4.2 Instrumentation Installation 

he data acquisition equipment to measure some parameters, such as 
column forces, wheel forces, pedal forces, displacement and rudder angle 
in certain flight status and the corresponding parameters of aircraft 
movement, height, speed, attitude angle and angular velocity history curve 
should be installed on the aircraft [9-11]. The equipment to measure pedal 
forces and column forces are shown in Figure 3 and 4. 

Figure 3: The data acquisition equipment to measure pedal forces. 

Figure 4: The data acquisition equipment to measure column forces. 

FLIGHT TEST RESULTS 

The aero code uses a standard buildup of stability- axis aerodynamic 
coefficients for the six degrees of freedom. This includes typical terms to 
define the contributions of primary and secondary control surface 
deflections, rate effects, and configuration effects (flap and gear). 

Study showed the basic lift curve (CLBASE) can be developed directly from 
flight test data [12-15]. Maneuvers that cover a wide range of angle of 
attack are analyzed (stalls and slow acceleration / deceleration). These 
maneuvers are quasi-stable, so lift is approximately equal to weight. Body 
axis data transformed to the stability axis. The result is shown is Figure 5 
and 6..  

Figure 5: Lift curve slope from flight test data. 

Name Parameter Description Units Source 

AX Longitudinal Acceleration g AHRS Bus 

AY Lateral Acceleration g AHRS Bus 

AZ Vertical Acceleration g AHRS Bus 

ROLL_RATE Roll Rate deg/sec AHRS Bus 

PITCH_RATE Pitch Rate deg/sec AHRS Bus 

YAW_RATE Yaw Rate deg/sec AHRS Bus 

PITCH_ATT Pitch Attitude deg AHRS Bus 

ROLL_ATT Roll Attitude deg AHRS Bus 

HEAD_MAG Magnetic Heading deg AHRS Bus 

HEAD_T_FMC True Heading deg L-IOC-1 
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Figure 6: Lift curve slope used in the final model. 

The aerodynamic drag of the aircraft  must balance the thrust for trimmed 
flight conditions (no acceleration). Thrust is generated from the engine 
model. The trim portion of all straight and level maneuvers can be 
analyzed to determine the drag required to balance the computed thrust. 
The result is shown is Figures 7 and 8. 

Figure 7: Basic drag curve from flight test data. 

6. CONCLUSIONS

The data acquisition and processing technology for the flight simulator 
data package is presented in this paper. The flight test plan is developed 
according to the procedure of test program planning. Based on the 
requirement of data package, the test parameters are measured by the 
special sensors and equipment installed on the aircraft. As a case study, 
the basic lift curve and the basic drag curve can be developed from flight 
test data. With the required data package, the quality and development 
cycle for a flight simulator are improved in China. 
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Figure 8: Basic drag curve used in the final model. 
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