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ABOUT QUANTUM-SYSTEMS

Who we are. Our passion. Our mission.

Quantum-Systems GmbH, founded in Munich in 2015, specializes in
the development, design, and production of small Unmanned Aircraft
Systems (sUAS).

Our sUAS combine eVTOL (electrical vertical take-off and landing) capa-
bilities with long range utilizing electrical and aerodynamic efficiency. We
continuously integrate high precision sensors into our systems for increa-
sed aerial data intelligence. Using these methods, we are transforming de-
cision making processes for the professional user in both the commercial
and governmental sector.

After starting research in 2008 in the field of autonomous flight systems,
Florian Seibel and the founding team successfully completed the first
automatic transition in 2012. The first serialized eVTOL fixed-wing system
was launched to the commercial marketplace in 2016. Since then, it has
been our priority to successfully combine the benefits of helicopters and
airplanes into our innovative and patented automatic transition aircrafts.

Florian Seibel
CEOQO, Co-founder

Our sUAS can cover an area of up to 700 hectares with just one flight. This is a substantially larger area than
a regular multi-rotor drone can cover, while still maintaining systems that are equally easy to control and

to operate.

CEOQ Florian Seibel: “Our passion is the continuous development of industry leading VTOL aircrafts. These
easy to operate systems serve a wide range of customers. Our drones provide data for the agricultural, mi-
ning and construction industries, and serve the governmental and security forces. While the full potential
and benefits that we can deliver aren't fully exploited yet by the markets, we will further shape the future of
unmanned aviation. Our path is clear: we will be the market leader in eVTOLs.”

First draft of
Quantum-Systems
Vector and Scorpion UAS




eVTOL INNOVATION

A drone is a drone? It's not that simple.

The Quantum-Systems eVTOL fixed-wing sUAS unite the convenient handling of a multi-rotor drone and
the efficient aerodynamics of an airplane into one system - making them unique.

“Automatic transition aircraft” is how Quantum-Systems calls this innovative and patented category of
drones. After the vertical take-off and reaching the desired transition altitude, the drone has a short phase
of acceleration. During this transition phase, the rotors, driven by electric motors, swivel from the vertical
take-off position to a horizontal flight position. The patent for this innovative swivel mechanism and the
unique transition technology was granted in 2012.

Our sUAS fly as efficiently as a fixed-wing airplane but allow for the easy vertical take-off and landing like
a multi-rotor drone. No runway and no extra equipment are needed for take-off or landing. They land
smoothly and controlled on their shock absorbing landing gear. This means reduced harm on the sUAS
and sensors for an extended product life.

All our systems are designed, engineered and manufactured in Germany. We operate out of our Head-
quarter in Gilching, close to Munich, ensuring short communication lines between the key functions.

BENEFITS

Made in Germany

Take-off and landing in confined areas
Long flight times, large area coverage
Survey grade payloads

L

FLIGHT PHASES

of Quantum-Systems eVTOL fixed-wing systems
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Vertical take-off. In hover mode the electric motors Transition mode. In transition mode the electric

are vertically positioned. All three motors operate. motors and rotors tilt downwards into horizontal

Front motors are optimized for hover and climb. position for cruise flight mode. When preparing for
landing they swivel back to their vertical position.
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Transition technology

Registration 01.06.2012
Registrated Publication 24.12.2013
Patent numbers DE201210104783
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Efficient cruise flight mode. In cruise flight mode,
the UAS operates at its aerodynamic efficiency op-
timum. Only the rear motor operates at a highly ef-
ficient low power cruise setting. In this mode the
UAS can fly for 90 minutes.
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Vertical landing. All three motors are tilted back to
vertical position. The UAS lands smoothly and con-
trolled on its shock absorbing landing gear.



R&D

Leading eVTOL fixed-wing UAS engineering

How do we ensure our customers always receive state-of-the-art products? How do we realize short
response times to changing market conditions and new customer requirements? How do we achieve
cost efficiency and how can we pass this on to our customers in the form of excellent pricing?

The answer is: our highly innovative and agile development cycles, organized in sprint stages, lead to
short development times and fast technological advances.

The development of all function and mission critical components and software modules happens in-
house. This is crucial for us to achieve comprehensive systems competence in the overall system and
applies to the autopilot, flight control computer, sensor data fusion, moding, mission control and flight
guidance.

We keep prototype intervals short for fast iteration cycles. This is how we reach a steep increase in techno-

logy, product maturity and functional enhancements. Our customers benefit from always having German
engineered and state-of-the art products at their disposal.

"With our flying systems there is just one path we follow -
striving for excellence in all disciplines and make sure mechanics, avionics,
control and operability interact perfectly.
Hence our motto: Do it right - from the beginning. ”

Dr. Michael Kriegel,
Senior System Engineer, Team Lead Flight Control & Architecture of System, Quantum-Systems GmbH
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PRODUCTION

Since Quantum-Systems started its operation in 2015 it is our priority to
deliver easy to handle, reliable and high-quality UAS for the professional
user.

The Quantum-Systems supply chain is optimized for fast and reliable deli-
very. Major components are provided with a serial number for convenient
tracking. We select our suppliers with care, based on their experience and
expertise in the respective fields.

The final assembly and testing of our systems are performed in our HQ in
Gilching, Germany, by highly skilled drone operators. They apply advan-
ced testing procedures to ensure reliability and quality of our products.

Tron was the first eVTOL fixed-wing UAS developed, produced, and sold
by Quantum-Systems. It became the platform for all succeeding develop- Christoph Muth

ments of Quantum-Systems. Tron can carry payloads and sensors witha g K LH| 7HEK QRORJ\ 2I1“FHU
weight of up to 2 kg, which is unique in the no-runway drone market.

The first Trinity prototype had its maiden flight in 2016. In 2018, we started serial production of Trinity,
mainly made of Elapor™ foam. Multiplex™ - a global renowned brand in model airplanes - is our partner
of choice for easing the sourcing process for Trinity.

We are steadily working to increase our production capacities and process quality while shortening the
time span from order to delivery.

When we started producing Vector and Scorpion, we are able to look back on a wealth of experience.
The Vector is made out of carbon-fiber reinforced material, that makes it more resistant to various weather
conditions. When transitioning from prototyping into serial production, we focus on the continuous ramp-
up to increase capacities and shorten production lead times while, of course, maintaining our high quality
requirements and standards. Since October 2020 we are ISO9001 qualified.

MILESTONES

2015. Maiden flight Tron.

2016. — Market release and production of Tron.
— Maiden flight Trinity.

2018. Market release and start of serial
production of Trinity V1.

2019. Introduction of Trinity F?0+ product
updates and volume increase.

2020. — Start of production in new HQ facilities,
with state-of-the-art fabrication accor-
ding to customer requirements.

— Start of serial production of Vector and
Scorpion 2-in-1 System.
—1SO9001 certification

2021 Integration of latest autopilot
generation Quantum-Skynode into
Vector and Scorpion.







TRINITY F90+

eVTOL. Fixed-wing. Mapping UAS.

Starting with the first version of the Trinity in 2016, we provided the basis for a highly efficient and at
the same time affordable VTOL UAS without compromising on features. The Trinity F?0+ leverages this
platform and improves many aspects to offer professional users even more functionality at an unbeatable
price.

The perfect weight balance keeps the rear rotor, which is solely used for the cruise flight during the mis-
sion, in the ideal thrust-to-size ratio in both VTOL and forward flight modes. The Trinity F?0+ uses less
energy, achieves longer flight times and thereby shows its outstanding value compared to other drones.

Our Trinity F90+, due to its refined aerodynamics, reaches a flight time of 90 minutes. This makes it the
system of choice for the broad variety of mapping and surveying applications. Flying large areas (700 ha
/1730 acres) or long distances (100 km / 62 miles) per flight is easy with this efficiently working transition
aircraft.

In order to collect aerial data to make better decisions we support our customers’ missions by the con-

tinuous integration of high precision sensors into our drones. This gives our customers the flexibility to
choose the payload that perfectly fits their daily needs.

FEATURES

90+ minutes flight time

High precision sensors

PPK including Quantum-System iBase ground reference station

Best-in-class sensors, including dual RGB & Multispectral payload and 42 MP HighRes RGB
Powerful motors for even more reserves in all situations

Live Air Traffic (ADS-B IN) incl. QBase 3D Mission Planning

2.4 GHz telemetry with up to 7km command & control and optional ADS-B OUT Mode-S Transponder
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TECHNICAL DATA

2.394 m (7.48 ft)

0.83m (32.7 ")

0.27 mm

Trinity F9@+

1.48 m (4.85 ft)

Max. Take-off Weigfhit

Wingsipaim

5.0 kg (11.01bs)

1 Subject to exparttregmldtivanmayy
requine expostipeemissoan.

2 PR@ &R \EarE thaDiZeBligh tiWdeddv WKH tLIKW
max. wind tolk thoeedvithh
ih@elding Diyht Gtdutie. DePenBidgW LW XGH 'HSFH
on the e canditivos st datit
15° C (59° F). For further detaills readi
the user manual chapten311..

3 Under optimad lcandititinss.

4 Please fiollow the logzail regybdtomssitor
the il il H S SHOON
power.

5 For outside temmesredtinec<<l000C
(<50°F):
 Heatt wp ttes Hadtesyytoc2B3C 777 B fbor
at least 5 hours
For outsidie tempesatitnee<<000£322FF)
theKlight tird&KWill e keRlbted kcO@xEH UHGXFHG
70 minutes.




13

SCENARIOS
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Mapping Inspection Agriculture

Pest infestation detection

Quantity moisture levels

Analyze wildlife damage
Vegetation index creation like NDVI
Crop counting

Geo-referenced aerial images — Thermal inspection
Surface models — Optical inspection
Point cloud — Multispectral inspection
Distance and volume measure — Crop inspection

Land and infrastructure

environment

Archeological surveys and

excavation monitoring
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Mining Monitoring Industrial
— Site planning — Mine or quarry monitoring — 3D models of sites
— Contour maps — Land cover classification — Aerial inspection
— Stockpile and slope analysis — Monitoring and documen- — Construction site surveys
— High accuracy without GCPs tation of the construction
— Safe landing despite rough progress

terrain — Monitoring of linear

infrastructure

www.quantu m-systems.com/use-cases
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Sony UMC 20 mm
Spectral Channels:
RGB

2.1 cm (20.1 MP)

Resolution (@100m AGL):

optional choice
perfect choice

SENSORS

Double Payload

Sony UMC + TX Thermal 19 mm
Sensor Format: 640 x 512

Field of View: 32° x 26°

Frame Rate: 8.33Hz

Spectral Band 7.5 - 13.5 pm
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Sony UMC 16 mm Sony RX1RII. LiDAR Qube 240
Spectral Channels: Spectral Channels: RGB Spectral Channels:
RGB Resolution (@100m AGL): /L'$5
Resolution (@100m AGL): 1.3 cm (42.0 MP) Resolution (@100m AGL):
2.6 cm (20.1 MP) 50 — 100 points per m?
Sensors and their appiitedidon
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