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F2585-08

Standard Specification for Design and Performance of Pneumatic-Hydraulic Unmanned Aircraft System
(UAS) Launch System

F2851-10  Standard Practice for UAS Registration and Marking (Excluding Small Unmanned Aircraft Systems)

F2910-14  Standard Specification for Design and Construction of a Small Unmanned Aircraft System (sUAS)

F2911-
14el

F3002-14a Systems {sUAS)

Standard Practice for Production Acceptance of Small Unmanned Aircraft System (sUAS)

Standard Specification for Design of the Command and Control System for Small Unmanned Aircraft

F3003-14  Standard Specification for Quality Assurance of a Small Aircraft System (sUAS)

F3005-14a Standard Specification for Batteries for Use in Small Unmanned Aircraft Systems (sUAS)

F3201-16  Standard Practice for Ensuring Dependability of Software Used in Unmanned Aircraft Systems (UAS)

o Drone Testing Solutions (Intertek Group plc)

- US FAA, EU EASA FollA At 2 AGEHI e FA7] B4 4 4= 53l

d o750 g A Y

- 7% 3 Ad7A A

9 @7} ke ThEo] AzA Bl AIAl A
2

Ak A4, 718 A%, ol

’

=4 o
A= T
7)SAIE - 7T A AIE
Functional Testing - Safe Start, flight stabilization, GPS fail safe &
A7) Conduct saf lidati f critical t
Electrical Safety Testing - Conduct safety validation of critical components
EMC A9 ol gl
_ ‘:]_ gl A SEA =
EMC Testing FCCel Aoh38 5
AeAE - Usability, Functionality, Durability, Endurance testing
Performance - Accelerated Stress and Failure Mode Verification Testing
HiE 2] - battery packs and chargers
Battery - safety and performance requirements for safe operation
SW - SW A%, A
Software - HoMd%
siet=d/2% 51827 o
. HHA
Chemicals/Packaging stered ©




Drone Testing Solutions
Werfy Drones and Unmanned Asral Systems
For Safety, Performance, and Quality Assurance
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o DronesBench (DPM Elettronica)
- TE AYGAE Ao E A BRES A3 AE 2 HAA3 ZY 2
- AU E2S 3N F U)FE 48S Fo] st 2 AT T HeolHE
A =229 otz A Hrt

AREVOLUTIONARY TOOL
FORTHE DIAGNOSIS OF
DRONES

DronesBench was created to give the drone
industry the possibility to optimize the
engineering and the quality of their products,
in order to assure greater safety,
STRATEGIC TODL FOR THE INDUSTRY OF The principle of the bench is to fasten the
flying drone to a secure surface connectedto

PHDFESI?(IJII]]?J?)IEFI\]SH INES theiron frame by springs in series with force
pisnill
RESEARCH L
SELLERS internal sensors that measure electrica
AEPHRERS energy parameters in total safety.
Afts i drone, Dre Bench
PRBFESSIUN'f:tJTR:INIMGmﬂL m;;}%ﬁ“%ﬁgﬂn‘;.";ku'?ﬁﬁﬁafkm
weight and battery capacity are compliant
ith the working limits in orde i
it ZESERGE
fate tesing tht herega
CERTIFIER & CONTROLLERS ooty

DronesBenchis a project by Officina Droni,
start up of the engeneer Mauro Pompetti
(DPM Elettronica).

Power absorbed
Energy consumption

DronesBench Index (IDB)
Temperature of the motors
Power absorbed per kg of thrust
Real battery capacity
Weight and thrust of the drone
n of the center of gravi

nnon@@ncuﬁ

ABSOLUTE CONTROL IN FLYING.
INDISPENSABLE FOR THE DIAGNOSIS.
IDEAL FOR PROJECT DEVELOPMENT.

The meastring head ofthe bench is
equipped with an electronic level 1o
measure the drone's weight and determine and correct the perfect
payload, and to measure the harizontaity of the support

horizontal forces in order to setup [ | surface.
the balance and to evaluate the Saving and printing certficates and
maximum wind speed the drone. testcourse.
‘can bear

Messure of vector force and
decomposition on X, ¥, Zaxes to

DronesBench has a power nput
connector that can be used to
connect the drone's own battery or
the bench charger, The drone's:
battery cable s phugged to another
comector, Thia way the drone's
electrcal cument passes through
the bench and it s possible to camy
outall the measurements

Visual graphics on the test
progresses.
Measirement of pressire and s
temperature.
Simalation and flying ests with
exams o pass: stationary fight,
contralled rotations and landing.

Mezsurement of tension powes,
electricity and power absorbed by
the deone.
Messurement of the drone's
absorbed energy to evaluate the
effiiency of the batery.
Messurement of power per kg of
thrust (specific power)

Remote control simulation
‘software and hardware and ESC
command avalable forspecific

Measurement of IDB, DronesBench
Index, which represents the-grans
of thrust powes per watt,in oder to
‘evaate the efficiency of the
propuision system and to discover
hidden damages.

Optional thermal camera to
measire temperature on various

parts of the drone, in particular the
functioning motors and battery.

SEEE



TRt Alz"le AT o, " Alx
T S =] AR oEN 1
Aolal Alz=®l Ffdo] 7}bf‘>‘}7ﬂ st A WHES=2 PLD (Product Line
Development)E A&, &3 SW 7feto] Q3 AALEo] 7153k of7|Elx] & =
dAdH=ZE AAsta, 2AlE o EA e} =P A 7] AAE Ve’ SW
AEXIES 72sto olE A&

- 1]= Boeing®] Bold Stroke ZZAHE A= nAAFE A APHE= 5I3 v P &8
3z 2 I 3(Operational Flight Program)< o st A F7] S Fo @Aste] AJA-E-3
= ZFA AFEFYoH WA EAL Real-time CORBA ©]E¢o] AHl~ A,

VxWorks Operating System= 7]HFS. 2 3} A|2Hl o}7|&lx A, Core API®} HW <]

<2 APIY] Y s& S EeAde S E

Tutorial Example: Boeing Bold Stroke

Product Line Component Model

+ Configurable for product-specific functionality
& execution environment

* Single component development policies

*+ Standard component packaging mechanisms

r.

| { Misalon Compisting Sarvices | |
[ Middiewara Infrastructure I

l OEIHQS,IIW

[T Watworking interfaces )

Hardware (CPU, Memory, HO)

Boeing Bold Stroke o7&l X

- 1 NASAOIAE 2000t FHERE QT4 7)uke] S3obE A nH|g) Ao] SW T2
AE=Z CFS(Core Flight Software)E AAHE 7hHs3dt ZHAYIE 7o E sl e
o, AANHR] EHoZE WAA H2 7 FA s AE, BYe HW

PEH SFAA A Fo] U=

e

CoreiFlight Software Frameworl- ‘ Notional CFS Application Software Architecture

Architectural Layers

Data To/From Vehicle

Mission Specific CFS Reusable
CFS Apps Apps

Platform Specific Package
(PSP)

CFS otZ|Hl N & mIAIX] A =



- o Airbusel 4 2011d0] A4} #e)FE =9l NHI0o) PLD 71 e £(NHI0
SPL& Hgatgor FEHL OYs HW FAEFd A& 715d SW /g d&. o
Aol EA e Core system} Mission systeme] 2], feature 718k SW HZUE A}
&, F4HF38 Ao] Fx (central-controller pattern) 5°] A&

Dipacabonal
Dirver Servor Functon

L] - i -
| TN £

! £ ]
Wirtual - -
E Subsystem i TR k'

Isclation b R BN

Systom
Cueue

£

EQSWIARTEK

NH90 SW ot7| &l X

o (FFSW M=) EEL & ZEIH I 539 MY =724 PASW
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- DJI SDK: DIl jit A& A&H+< nAAFEH/EaE 58 Z2089 s AYst
Mobile SDK, Onboard SDK, UX SDK, Payload SDK7} <l°o™, 70%7} ¥ HW &
A ARE g ez DI SDKE 283 ayd AnlzEe] /g, 28t &

- Yuneec SDK: DJI¢] =nH}¥d SDK|A A|F3sl= flight control, camera, gimbal system,
real-time telemetry data, waypoint mission, logging, geofence, live video stream, Intel
realsense control 75 S& 72O AlFstH FUIH O =Z flight stabilization, link
communication, sensro management, camera control 5 low-level 7] tgk A+

T AF

- Parrot SDK:  ®]&a] #A] A oj(roll, pitch, yaw), ©]&/&5&, vt ~EZW, ALRXH
71 59 7l5< A4

- FIytSDK: =288 »ud/9] 8 =279 /JEs 93 SW /i =+
- DroneCode SDK: EE237 59 3519 Z2AER XA oJAE, v|AAFE, Zold &

g3 s E Q3 MAVLInk shelB &8 E A&

o (& SW) gAY 71Fol Bte 23 e F55t] =& Tolv, TYBAY =
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- DJI FlightHub: =8 &8 #gE A% TF A7dt A=z Edo] H7|AE g FHF
oAl FQ17] &, "l HolH, F17] ¥ &A HEdd gk AAIT ZY A dshH,
Flight manager, Fleet manager, Mission manager= 4% o] U+

i

- Vigilant FlightHorizon: DJI FlightHub®} fAFst™ A4 #A| 49 ADS-B 441719} 33
719 ERAECE AMESIY FHO BE FFUE AASE F3F, st AHlx
wE AF

- PrecisionHawk: ] 7ol HA3e =23 s AMAME Agsta vg AfS 54, o
ol 4 % £4 Je A¥

- ugcs(BFERIop: EE Aol mAd FWHEH &&& G MFe LAZESE IS

UAV EAES A, A7 SE A0S A5 S Ae B2 uges SK AHE-E
Q)& A visual studio 2013 = Net Z#HALY=a FQ

A=
o I Network Rail& =28 o]83ld] A A 9 53 XA S 43 =
- UAVS}E H8SW,
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utl
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- Qg g2l o e AAM RE =

- UAVE o] &3 Holy 35, AL Hu
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analysis using 4
the matrix

o IZg SNCF= Felol% A7)\t
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SNCF2| Felo|sH7|dt BEAlM RX|2e]
o 49 DESTination RAIL ZTZAEE FH9 HEHAH Azt A|LEA LAY
st FES EAAS dsty] f8l 5069 FRE 15 ~ 18] 3
- BAEAE, B4, & B Ve T 2 Ee - dd9E F 679 dFAES S8l A
EAEES] FARY - ByE Y
- A= wek ol Wk vigE, AdH e o d2AL N 5& =8e B4
o HolHE 4, A &4 Fold, HolH &4 SWE /Este] fA RS A A
doll &8
_ landslide due to
inadequate drainage
cross section for
calculations
——> clogged drainage
: channel
> deformation of the existing
support (driven rails and
wooden sleepers)
DESTination RAILZZXM E of UAVEE Al
o Y=o =HHAE 3 AFS] Plowman Craven< Vogel R3Del= =& 7|0 A 2~®HS
Mste] AT AHEE HAA AHl2E AlF
- TES o83 Hr AE AA= 25 me Y Zolol A FAEHY] wEd, 7 B35t
I AT oE e AY W.L Az HAAE s8¢ As
- 1007t 3ta ZhelEtE ARESte] T olmAE E53 F 3D HolE3} st 5 mmolst
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Comparison to Amberg GRP1000 Track Alignment Survey

Left Rail Right Rail
Lift Slue Lift Slue
(& height) | (4 plan) |(a height) | (A plan)
Mean 0.001 -0.002 | -0.0001 | -0.0013
Standard Deviation | 0.0028 | 0.0013 | 0.0022 | 0.0021
RMSE 0.0029 0.0024 0.0021 0.0025 ” ,;* i ;' | 2

High-res imagery captured even during traffic hours

Comparison to Independent Check Points

Difference
AX AY AZ A3D
Mean 0.0007 | -0.0001 | 0.0002 | 0.003
Standard Deviation | 0.0014 | 0.0014 0.003 | 0.0022
RMSE 0.0016 0.0014 0003 | 0.0037

Medium Zoom

State-of-the-art UAV platform with a range of safety features

High Zaom

Interactive TruView software

Plowman Craven2l Vogel R3D System
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HET HY 90%38 = A4S XY

ndian.Railway Inspection
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BE ABSF Ve AT
E 28 LIDAR &8& EokoA= 2 2~ET o} Riegle] BathyCoptere} vl=o] =413

A} Arete Associatese] PILLS(Pushbroom Imaging Lidar for Littoral Surveillance)7} o

_Il)lt

(
==

LIDAR A]2~Hl
o] Za2uty Ao AT o] FF < Al 2H]

1o
b
ofl
3
ubal

2Eg|o} Riegl®] BathyCopter= AMA Hzx F<17] 7]k
2 g9 otgf FHo| rtsshH,

A EZ|o} Rieglel BathyCopter

- m|=9] =IW}3 A} Arete Associatese] PILLS+ 423 HA#3sl 5 =28 LIDAR A|2" o

2 AF @ ¢4 =55 2507 Pushbroom imaging LIDARZ 72

- A2 71% Ane) we} 9ol LDAR 71w s 24 7o) Aest $dEw
glovt ofds| usolor & ol AAHL gom, £u U £F H4o] B I

U SRR A &gl A7
- 32 A4 244 LDARYF AFsislo] E2d) @), 27k2 2357] AZHVeloDyne, 2015)

238 LIDARE EHAf et =EE&(VeloDyne)

o TEZ& zEFAAZE w= Headwall Photonicse] Nano-Hyperspec3} BaySpec<]

o

OCITM UAV, ¥ & Ikegami®] RTC-21(Real True Color 217} thxA

=



- "] Headwall Photonics®] Nano-Hyperspec2 =28 ZEFAAZ Hold

EY A=Y §& Aok H& AEhF-SHI(SNR, signal to noise ratios 713

Nano-Hyperspec Ap2F

= Abot H Z ALAl
M| Z= At Headwall Photonis
Al A4 Z 22 A
I} A 2 400~1000 nm
2o = 27074
2t Fuoes = °F 6 nm
Fut+ Bdlls 2.2 nm/pixel
MM 2 520 g
MM =7 76 cm x 7.6 cm x 11.9 cm
N 13 W
- u]=F BaySpece] OCIM UAVE A2¥3td &4 ZlWgtE2 =8 9 F9l A8 A5
A3l AN
OCI UAV-1000 AlgF
= INTL; N = ALEl
M = AL BaySpec )
Ail ‘| f.E—E—%"/ﬂA‘I Full Detail
4= USB 3.0
298 2E Pushbroom — Gem —
I A 2| 600~1000 nm
2o = 100 7H
2t Ol Z 5 nm 0|35t
MM 27 180 g
MM =Z27|

8cm x3cmx 3cm

U [kegamiol A=
o, Azto] A=A

e AgHOoRE T

e

017+e] o 1A Jhe 7= 7EE RTC-21 714

=
J= e e S
T A7)l Azke] A QAo

HS 7hesty 293 tde A
A% A 37 8Bt 7k

0.0 460" e
.0 o1 0.2

(32 ax 7IE RGB Fi0|22] Ao

2= |kegami®l RTC-212t RGB 7t 2te| Ao H|W

5 st



- Y & E 9] Deltaresol A &
g g Agste Ay W

3973

H o
o W=
3

EX
Ws}o] uje

2| A A A #F(biomass) 3} 2

GlolBg e £ FA7] NEFF
o HYBRIX 20 (QUATERIUM / 2=#| %)

3

=2 M == 7| d & A
MTOW 20.0 kg
Empty Weight 13.5 kg
Payload +2.5 kg \\
Endurance(Full load) 2.0 HR \_&g\>\
Cruse Speed 50 km/nr \xk
Max. Speed 80 km/hr
Size (Motor to Motor) 1249 mm
Propellers 30"
Operational Temperature -10T to 45T
Propulsion System Hybrid
Combustion Engine 2 stroke
Petrol 95 Octane + 4% OQil
Batteries LiPo 12S




o QL 1200 (Walkera /| 5=)

x2 A 85 LR
MTOW 18kg
Empty Weight 15kg
Max. Rising speed 5m/s
Max. Descending speed 4m/s
positioning 5m/s
Max. Horizontal Flight speed Sport 8m/s
Attitude 15m/s
positioning 25°
Max. Inclinable angle Sport 30°
Attitude 30°
Max. Angular. velocity of 150%/s
rotation
Max. Flight Attitude 2000m
Max. Bearable wind speed 10m/s
Max. Flight time 2Hour
Max. Flight Distance 72Km
Working environment . .
-10C to 40T
temperature
Hori Visual +0.3m
Hovering accuracy zontal GPS +1.5m
Vertical Visual +0.1m
GPS +0.5m
- QL1200 5=«
F2 A 85

Engine specification

two-stroke gasoline hybride engine

Without Accessories 4kg
' With
Weight | 5.2kg
Accessories
Displacement 32CC

Dimensions(L<W=H)

260+312+325 mm

Power

1.8kw continuous power
2kw maximum power

Qutput voltage

“50V

Oil consumption

750g/kw.H

(hovering 1.5v liters per hour)

Mode Battery voltage

12S

Using the environment
temperature

20T to 40T




o Airborg H8 10K (Top Flight Tech. / ©]=))

71 M 4

=2 HH Hs
Weight
(No Fuel, 33kg
No payload)
Size(L*W+H) 1950%1600+1500 mm
Propeller 34" Carbon Fiber
Hybrid
propulsion 10kw
Propulsion i
P Hybrid Engine
System Fuel Tank 19L
50V
Battery
6000mAh
. . 2+Hours (Payload: up to 4kg)
Flight Time 1 Hours (Payload: up to 10kg)
Maximum
. 55km/hr
Velocity
Wind/Gust
. up to 15.6m/s
Condition
Max. o 10k
up to
Payload P J
Max. Range 160km(100 miles)

o H4 Hybrid HL. (HARRIS AERIAL / v]=)

EER

=2 HA ==
Wheelbase 1425 mm
Propeller Size 40"
All-Up Weight No Fuel 22 kg
(No payload) With Fuel 26 kg
Max Take-Off Weight 50 kg
Speed 15 m/s
Flight Time 3 hours (15L Fuel)
Max Flight Time 5 hours
Voltage 48V
Fuel Tank TBA




- H4 Hybrid HL 52 (H5000 Generator)
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Profile: World

| Market volume 2013
] After-Sales

EUR 48 000 million

Light maintenance

I

EUR 20 000 million

Heavy maintenance

l

EUR 15 500 million

Refurbishment

EUR 4 500 million

e |

~‘ | New vehicles

EUR 49 000 million

] Market development 2013-2018

] After-Sales

] New vehicles

+3.7% p.a.

+3.3% p.a.

=

MA HE X2 AE dF

after sales market

Innovation Growth

Maturify

2021

= 1
¥ Z&X . Rail vehicle maintenance global trends in the
q:' i i i
E’n 5.3%
5.0 4.8%
4.0% a4z R

40 3.4%

———
30
20
10

1 1 1 1 1
E& 2016 2017 2018 2019
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X : Global railway maintenance machinery market 2017-20212
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