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1 Overview

Veronte HIL simulator integrates Veronte Autopilot control system within the X-Plane
simulator for highly realistic simulation within a safe environment.

1.1 Typical applications

Veronte HIL Simulator has been designed for accomplishing with requirements of most
demanding unmanned system operators. Some of the main uses of the simulator are:

e Pilot training.

e Veronte configuration for unmanned platform control.
e PID setting.

e Mission configuration.

e Aircraft performance validation.

1.2 Package Content:

1 HIL Simulator connection cable

1 Software license for Veronte integration within the X-Plane simulator

2 Mounting
There are three main elements in Veronte HIL Simulator:

e Veronte Autopilot: Both Veronte units (control station and onboard) must be
connected by using the provided cable.

e Veronte Pipe: Permits to control the aircraft, control variables must be configured
to mate with the ones defined on the X-Plane model.

e X-Plane Simulator: Aircraft model must be created using the tools provided by X-
Plane and it must be configured as detailed below in order to enable connection
with Veronte system. (License not provided with Veronte HIL Simulator)

2.1 Cable connection

Package content includes two connection cables, one for the Veronte Autopilot in the
control station (1) and other to be connected to the Veronte Autopilot in the unmanned

platform (2). Extension cable (3) is also available in custom lenghts.

J— A N
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Figure 1: Connection Diagram
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Provided cable is an extension to the regular cable used on the standard aircraft
configuration. It permits to continue using all devices connected to the aircraft besides of
the adding simulation features. The following connections must be performed to use the HIL
simulator.

Connector Connection

A To Veronte Autopilot in the control station
B To Veronte Autopilot aerial connector in the control station
D To Veronte Autopilot aerial connector in the on the unmanned platform
E To Veronte Autopilot in the aerial platform
C&F C & F connectors must be joined together; an extension cable can be used.

Table 1: Connection Diagram

Cables connected to B and D connectors can include all devices connected in the platform
and the control station. They will work normally as before connecting the simulator.
Simulator can be also used by itself without connecting Veronte Autopilot to the platform; it
is just needed to connect power to B & D connectors.

2.2 X-Plane Configuration

X-Plane communications settings must be edited in order to have communication with
Veronte system. Follow the next steps in order to make a proper configuration.

For low performance computers, it may be needed to reduce the graphics quality on the
simulator, as described below.

2.2.1 Aircraft Model Installation

X-Plane simulator is compatible with a wide variety of platforms: airplane, helicopter,
multicopter, surface vehicle.... In order to create the platform model, “Plane Maker” tool
provided by X-Plane must be used.

Once the aircraft model has been created, it can be integrated in the X-Plane simulator by
following next steps:

e Copy the model folder to the “Aircraft” folder within the X-Plane installation
directory.

e Copy the content on the “Airfoils” folder, available on the aircraft model folder, to
the “Airfoils” directory within the X-Plane installation directory.

’2 ‘ EVBENTION
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2.2.2 X-Plane setup

On X-Plane execution, “Quick Flight Setup” window will be displayed; select which aircraft to
use, the starting airport and weather conditions to be simulated during the flight.

QuickFlight Setup

Airport Aircraft a % Time
Alexandroupolis Dimokritos LGAL E “1 Gli
Aloxis crosl ALS B Gliders
ﬁfggﬁéz VLADIMIR SARA BAUER EEKE 9 Loy e
ALFEREZ FAP D F FERNANDINI SPNC BB Hellcopters A
ALFONSO BONILLA ARAGON INTL SKCL B3 Meaa Rene!
ALFONSO LOPEZ PUMAREJO SKVP B Hadlo Contro)
ALUPRLD SCEIROEDER FLD fes B S g
ALFREDO VASQUEZ COBO SKLT (3 Space Ships
Alge 50HO WAL |
Al gGer Houari Boumediene DAAG 4+ ATL_SCR.acf
ALGHERO LIEA & Corsalr |
Algodoeira SIWF = i
ALGONA MUNI KAXA | [3 MAJA XPlane | ' [ always track real date and time
R e S |
Alicante LEAL 7 MAJA_XPlane_original
o VR
Busq: | i

i 7 use Real-Weather

i ENOUGH PONDERING!

| Show this window on every startup of X-Plane & i

Figure 2: X-Plane: Quick Flight Setup

Data transmission settings must be edited on the “settings” tab. Select the “input and output
data” option and edit the UDP speed. This speed must be set to 30/s.

Ajustes Vistas Especial
Entrada y salida de datos

Conexiones de red

Joystick ¥ equipo

Opciones graficas

Sonido

Opciones generales ¥y avisos

Figure 3: X-Plane: Setup
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[l Pantalla de la cabind ciearan]

0 A F A B frame rate 33 A B [ startertimeout 70 [ B B B defs: ailerons 1 106 [ [ A [ switches 1:electrical
1 BB B times 34 B B B B engine power 71 B B B B defs: ailerons 2 107 B B [ switches 2:EFIS
2 BB B simstats 35 B B B B engine thrust 72 B B B B defs: roll spoilers 1 108 [ [ B [ switches 3:APH-difHUD
36 (1 M P [ engine torque 73 [ B B [ defs: roll spoilers 2 109 [ [ [ switches 4:anti-ice
3 BB P B speeds 37 B B B B engine RPM 74 B B B © defs: elevators 110 F B B 5 interruptores:anti hielo/cor
4 [ B B & Mach, vwi, G-load 38 B B B prop reM 75 B B B B defs: rudders 111 B B B switches 6:clutchyastab
39 A B B prop pitch 76 [ B B [ defs: yaw-brakes 112[F [ B B switches 7:misc
5 [ F [ B atmosphere: weather 40 B B 8 B propwashjjetwash 77 B B B B control forces
6 B E B B atmosphere: aircraft FO i s 1133 F B [ annunciaters: general
7 B B B B system pressures 2FABRBB N 78 [ [ B [ TOTAL vert thrust vects 114 [ [ B B annunciators: general
B EABAE v 79 1 B [ [ TOTAL lat thrust vects 115 [ A [ annunciators: engine
8 BB B B Joystick ail/elv/rud 4 BEBAE err 80 B B B B pitch cyclic disc tilts
9 B [ B B otherflight controls I slslsl=ii 81 A B B B roll cyclic disc titts 116 [ B B A autopilot arms
10 B B B [ artstab ailjelv/rud s FEABABE T 82 1 B B B pitch cyclic flapping 117 B P [ autopilot medes
11 B B 8 B flight con ail/elv/rud Il slslsl=iEas 83 B B B B roll cyclic flapping 118 B B [ autopilot values
43 BEABB T
12 B A B B wing sweep/thrust vect 49 [ A B B oil pressure 84 F B B B grnd effect lift, wings 119 B B [ weapon status
13 B B 8 B tinvflap/slatis-brakes 50 BB 8 B oil temp 85 B B B B omd effect drag, wings 120 F B [ pressurization status
14 [ B B B gean/brakes 51 F B B B fuel pressure 86 7 [ B [ gmd effect wash, wings 121 [ F B [ Aru/GPU status
52 [ [ B B generator amperage 87 B B B B grnd effect lift, stabs 122[F B B B radar status
15 aaaa angular moments 53 aaaa battery amperage 88 aaaa gmd effect drag, stabs 1236556 hydraulic status
16 [ B 8 B angular velocities 54 B B B B battery voitage 89 B B B B g effect wash, stabs 124 B B B elec & solar status
17 [/ E B A pitch, roll, headings 90 [ B B B grnd effect lift, props 125 F B H icing status 1
18 aaaam.slde-sl\n.paths 55 aaaa elec fuel pump on/off 91 aaaa grnd effect drag, props 1263883 icing status 2
19 @ B B B lupa brijula 56 B B B B idie speed lo/hi 127 B B [ waming status
57 F B B B battery onjoff 92 F B B B wing it 128 [ B B B fiite-plan legs
20 @ F A P iat, lon, altitude 58 (1 M A [ generator on/off 93 [ P A A wing drag
21 F B & # 1oc. vel, dist traveled 59 1 B B B inverter onjoff 94 F B B 3 stab it 129 F F B B hardware options
60 B B B B FADEC onjoff 95 [ F B B stab drag 1308 B B B camera location
22 A B B all planes: 1at 61 A B B igniter onjoff 131 B B B ground location
23 I B 8 B all planes: lon 96 [ B B B coM 1/2 frequency
24 B B B B all planes: alt 62 [ B B B fuel weights 97 [ B B [ nav 142 frequency 1328 B B B ciimb stats
63 F A B B payload weights and G 98 [ B B [ nav 12 0BS 133 cruise stats
25 [ [ [ ¥ throttle command 99 [ [ 5 [ NAV 1 deflections ? Cabina durante el vuelo
26 @ A A P throttle actual 64 [ [ 7 & aero forces 100 F [ [ NAV 2 deflections A e T VP 25T
27 A B B pluma-norm-beta-revers 65 [ F B B engine forces 101 F [ B B ADF 1/2 status Internet a t
28 aaaa prop setting 66 aaaa landing gear vert force 1023853 DME status Velocidad ™5 5.5
29 B B B B mixture setting 67 F B B B landing gear deployment 103 B [ [ GPS status Detalle: ] rotores upel = op FEed
30 B B B B carb heat setting 104 B B B xPNDR status Detalle: [ helices AON
31 B A B P cowl fiap setting 68 [ [ M [P iift over drag & coeffs 105 P P [ MARKER status Detalle: [7] alas Vs'ﬂﬁﬁg 10.0 | fseg
32 B B B B magneto setting 69 1 [ B 2 prop efficiency detail: [ stabs & misc o

Figure 4: X-Plane: input and output data

On the “settings” tab, enter into the “network configuration” and select the “data” menu.
There user must edit the IP configuration as follows:

e [P:127.0.0.1 49005

e Check the “IP of data receiver” option

e Uncheck the “IP of Flir Imagery receiver”

IP para salida de datos

Conecte este equipo a otro con un cable de ethernet. Si tiene datos seleccionados para que
vayan a Internet en la ;g?ta\\a CONFIGURAR SALIDA DE DATOS, se i
oS

datos UDP para enviar lo que se le ocurral

ran aestadlrecclnn.?u;e

127.0.0.1

49005 E IP of data receiver (set output options in Data Output screen)
a IP of FLIR imagery receiver (for different apps that receive X-Plane imagery)

Puertos UDP

port that
We recelve on

48000 is

48,000
4 the default
ooooe

port that '_%e%%al“ 48001 is

wesend on

! the default

port that we "% 49002 is

send to iPad on |

' the default

Figure 5: X-Plane: Network configuration

On “settings” tab, “General options and warnings”, set the flight models per frame to a
minimum of 3. It is needed for small aircraft simulation within X-Plane.
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Figure 6: X-Plane: General options and warnings

2.2.3 Low Performance Computer configuration

In case of not using a high performance computer with the HIL Simulator the simulation
reliability can decrease. In this case, it is recommended to reduce the graphic quality on the
X-Plane simulator.

On the “settings” tab, enter the “graphics option” menu and press on “set all rendering
options for maximum speed”
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compensacion del alabeo ,_ﬂﬂﬂﬂ,u 00.0 | (grados) lateral '_mu.u o | screen
ooeo =

para paisaje en red. gy 0 Iml

or de Open-GL NVIDIA Corporation
r de Open-Ghel eG

‘generica’ probablemente implica que NO esta

ra la misma. Consulte la seccion de

Figure 7: X-Plane: Graphics option

2.3 Veronte Pipe Configuration

There are 2 configuration items on Veronte Pipe, one relating communications between the
application and the X-Plane simulator and other refereeing the autopilot configuration.

2.3.1 Autopilot Configuration

HIL simulation tab is available within Veronte Autopilot setup toolbar. There user can link
the variables on Veronte Autopilot with the corresponding ones in X-Plane simulator.

X-plane variables are available on the left side of the tab; user must enable the ones that
have been configured in the aircraft model, on the “Plane Maker”.

Once X-Plane variables have been enabled, select the servo that matches this actuator
within Veronte autopilot.

Conversion factor is multiplied to Veronte output signal and can be used in case units on
Veronte and the X-Plane simulator do not match.
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Figure 8: Veronte Pipe: HIL Setup

2.3.2 Veronte Pipe Communications

In order to start the simulation, press on the HIL button, available on the setup toolbar.
Popup screen will be displayed for selecting which aircraft, from the ones connected to the
ground station, will be used for the simulation.

Select the communications frequency, 20 Hz must be used as default, changing this value is
only recommended for advanced users. Pres start in order to start the data transfer between
X-Plane and Veronte Autopilot.

¥Plane

Ay Waoo

Frequency 25

START

Figure 9: Veronte Pipe: HIL Communications
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3 Operation

Once hardware has been connected and Veronte Pipe and X-Plane have been configured,
user can operate the system as if on real flight.

X-Plane flight starts on an airport; user must define a custom airport for simulating out of
available airports. Once the aircraft has taken off from the airport on X-Plane the automatic
control will start and the aircraft will fly to the defined mission on Veronte Pipe.

Operator can fly the system as on real flight, being compatible with main Veronte features:
real time mission edit, in-flight automatic to manual control, flight data recording...

When using the HIL simulator connected to the platform. Control actuators will move as if it
were flying. In order to avoid damaging the system or personnel, make sure that the motor
is disconnected and there is no shock risk due to the actuators movement.

A\ Caution!! Always make sure that motor has been disconnected before starting
a simulation. Otherwise the motor will run as if it were flying.
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