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Integrated Air Traffic Simulations of Manned and Remotely Piloted
Aircraft
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[Abstract]

With the rapid growth of technologies and demand of remotely piloted aircraft systems (RPASs), integration of such systems
into the existing airspace is becoming an issue in many countries. To assess the impact of integrated operations of manned and
remotely piloted aircraft (RPA), it is necessary to perform Human-in-The-Loop (HiTL) simulations of likely situations with an
integrated simulation system. This paper defines several operational concepts for the integrated simulation. Several probable
scenarios were developed including a traffic pattern at a small airport and an altitude maneuver at a route crossing. HiTL
simulations were performed according to the developed scenarios. The simulation results are analyzed focusing on the impacts of

different communication, safety, performance, and human machine interface (HMI) characteristics of RPA.

Key word : Human in The Loop, Manned/remoted piloted aircraft simulation, Remotely piloted aircraft system, Air traffic
control, RPAS integrated operation.
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Table 1. Assessment items for simulation system.

Assessments

- Communication delay among a controller, RPAs
and a ground pilot

- When communication problem happen, RPAs is
out of control

Communication

- Effect on maneuver of other aircraft by the small

Performance RPAs

- Detect and avoid for the prevention of collision

Safety between manned and unmanned aircraft

- Information display and control method to the
HMI ground pilot perform quickly and accurately
control
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Table 2. Well clear self separation alert level.

Self Separation Proximate Traffic | Preventative Alert | Corrective Alert Warning Alert LOWC
Alert Level Advisory Caution Caution Warning Danger
within Time 60 second 55 second 55 second 40 second 35 second
7 od 60 second 55 second 55 second 40 second -
Must Alert
DMOD, . . . . .
Threshold 2.0 nmi 0.66 nmi 0.66 nmi 0.66 nmi 0.66 nmi
HMD
h' 1,200 ft 700 ft 450 ft 450 ft 450 ft
More than
Must Not fime 85 second 75 second 75 second 55 second -
Alert HMD, 5.0 nmi 2.0 nmi 1.5 nmi 1.0 nmi -
Threshold D, 1,300 ft 800 ft 450 ft 450 ft -
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Fig. 3. Block diagram of manned and remotely piloted
aircraft integrated simulation system.
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Table 3. Assessment of fixed base operation simulation.

Assessments
- When communication problem not occur, RPAs
Communication is operated fixed base flight
- Asaresult of many simulation, ATC failures are
occurred by the communication delay
- Unable to confirm the effect of maneuver by the
Performance .
fixed base flight
- Perform the detect and avoid for the prevention
Safety of collision between manned and unmanned
aircraft by controller command
- As a result of many simulation, improved
HMI information display and control method is need
to the ground pilot perform quickly and
accurately control
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Table 4. Assessment of point-to-point operation simulation.

Assessments

- When communication problem not occur, RPAs

mmunication . i int fli
Communicatio is operated point-to-point flight

- When manned and unmanned aircraft come
across, unmanned aircraft descents the altitude.

- Perform the evasion flight with the performance
of aircraft

Performance

- Perform the detect and avoid for the prevention
of collision between manned and unmanned
aircraft by controller command

Safety

- A ground pilot of RPAs controlled using a

HMI joystick and MCP(mode control panel)
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