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 TRL 6 (EO) 

Target StratoEYE  

— 1 .  S Y S T E M  O V E R V I E W  

StratoEYE is an integrated near-space Earth Observation system operating at 20-30 km altitude. The platform consists of 
two independently developed and validated subsystems combined into a single flight train: a proprietary Altitude Control 
System (ACS) - StratoNAV, and a dedicated EO imaging payload (EYE) - StratoEYE. Both subsystems communicate via 
the existing flight train avionics. The payload architecture is intentionally decoupled to allow independent upgrades. 

 

LBAC 

Latex Balloon Altitude 
Controller 

Main flight computer. 
Runs altitude control 
algorithm, autopilot 
sequencing, power 
management, data 
logging and radio link.  
 
 
Drives ATU actuators. 

 FSU 

Flight Sensors Unit 

 
Environmental and 
inertial sensing suite. 
Measures attitude, 
position, pressure, 
temperature.  
 
 
 
Feeds LBAC. 

 ATU 

Actuator & Termination 
Unit 

Venting and 
pneumatic system 
control, envelope 
termination. 
Decoupled from FSU.  
 
 
 
Accepts commands 
from LBAC. 

 EYE 

Imaging Payload 

 
IMX462, 120mm 
CS lens. i.MX8M 
Plus SoC onboard 
for computing. 3-
axis gimbal in 
development.  
 
 
TCP/PoE interface 
to LBAC. 

 GCS 

Ground Control Station 

Duplex radio link 
(cellular / ISM / 
Iridium backup). 
Real-time telemetry, 
mission control SW, 
C2 uplink. Satellite 
comm as 
redundancy.  
 
Manual termination 
command available. 

— 2 .  S T R A T O N A V  ( A C S )   —   T R L  6  

What it does 

The ACS transforms a standard €50 latex meteorological balloon into an altitude-stable platform. By precisely 
controlling lifting gas volume via pneumatic valves, the system exploits stratospheric wind layers for horizontal 
navigation without propulsion — a technique termed wind-layer navigation. 

What is proprietary 

• Altitude control algorithm: accounts for latex envelope elastic behaviour under pressure and temperature cycling. 

• LBAC flight computer: custom avionics board, proprietary firmware, autopilot sequencing logic. 

• Simulation environment (MATLAB/Simulink and HIL), developed over 2 years under ESA BIC Poland. Enables pre-
flight software and hardware validation. 

• Know-how: 40+ stratospheric missions across varied atmospheric conditions. Operational procedures, failure modes, 
recovery data. 

What is inside 

• LBAC (Latex Ballon Altitude Controller): The main flight computer of the balloon, responsible for command-and-
control execution, autopilot sequencing, and autonomous flight control. The LBAC drives actuators for the pneumatic 
and termination systems, manages power distribution for the flight train, processes data collected from other 
subsystems, and logs the comprehensive state of the balloon. Our altitude control algorithm is implemented here. It 
is important to highlight that our algorithm considers specific latex envelope behavior. An external localizer and radio 
link for duplex telemetry data transmission is in place. This system enables real-time monitoring of balloon flights and 
the issuance of commands for flight control or termination. A satellite-based localizer serves as a redundant backup 
for traditional GPS position data transmitted over radio.  

• FSU (Flight Sensors Unit): The electronic suite responsible for in-flight data collection and interpretation. The FSU 
measures all environmental, envelope parameters and flight train orientation, transmitting this data to the LBAC for 
processing.  

• ATU (Actuator and Termination Unit): The physical unit that controls the pneumatic valves and the flight termination 
system. It is decoupled from the FSU and accepts high-level commands from LBAC. 

• GCS: Mobile ground station. It has flight and simulation mode, allowing to run pre-flight prediction, or test specific 
mode on real atmospheric data before the flight, runs on ISM band. 
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— 3 . 1  P r o o f - o f - C o n c e p t  F l i g h t  —  2 7  S e p t e m b e r  2 0 2 5  

 

Camera GoPro Hero 7, BackBone modified body (C/CS mount) 

Sensor CMOS 6.17 × 4.55 mm, 12 MP (4000 × 3000 px) 

Lens Kurokesu 120 mm, f/8 fixed 

GSD at 20 km ~25 cm/pixel (calculated) 

Frame coverage 1,028 m × 758 m per image 

Stabilisation Vibration absorbers only 

Result Individual vehicles distinguishable, rotational blur present, lessons learnt 
on optics/diffraction/MTF 

 

  

 

 

 

Figure 1 Architecture schematic 
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— 3 . 2  T a r g e t  H a r d w a r e  ( T R L  6  —  N C B R  A K C E S  P r o g r a m )  

 

Camera type Global shutter 

Sensor Sony IMX462, 1920 × 1080 px, 2.9 µm pixel (dual-sensor capable) 

Lens 200 mm, f/3,5 

GSD at 20 km 52 × 32 × 26 mm; 39 g 

Frame coverage 1,114 m × 626 m per image / 557 m × 313 m per image 

Stabilisation 3-axis gimbal 

Connectivity 1 Gbit Ethernet (PoE), CAN, I2C, SPI, UART, USB OTG 

 

At 20 km altitude, the 200 mm f/3.5 lens resolves ground features at 0.29 m/px. This figure reflects two independent physical 
limits calculated jointly. The pixel pitch of the IMX462 sensor (2.9 µm) sets a geometric resolution of 0.29 m/px at altitude. 
The physical aperture of 57 mm introduces a diffraction limit of 0.24 m/px. Since the pixel is the coarser of the two, it is the 
binding constraint, the optics are not the bottleneck. To confirm the system actually delivers usable contrast at this 
resolution, we evaluate MTF at the sensor's Nyquist frequency (172 lp/mm). The result is 61%, meaning that at the finest 
detail the sensor can record, the lens still delivers over half the original contrast.  

 

— 3 . 3  S o C  S p e c i f i c a t i o n  —  i . M X 8 M  P l u s  

 

Component Part Details 

CPU NXP i.MX8M Plus Quad 
C1600QM 

Quad-core ARM Cortex-A53, 1.6 GHz 

GPU GC7000UL GPU OpenGL ES 3.1/3.0, Vulkan, OpenCL 1.2 FP, OpenVG 
1.1 

NPU AI/ML Neural Processing 
Unit 

Up to 2.3 TOPS — onboard image pre-processing and 
inference 

DSP Tensilica® HiFi 4 DSP High-efficiency signal processing co-processor 

Real-time 
MCU 

ARM Cortex-M7 800 MHz — deterministic tasks: gimbal control, sensor 
fusion 

RAM LPDDR4 4 GB standard (upgradeable to 8 GB) 

 

  



 

Supercluster sp. z o.o.  ·  al. Tadeusza Rejtana 20A, 35-310 Rzeszów, Poland  ·  VATEU: 8133901746  · lets@supercluster.it  ·  www.supercluster.it 

— 4 .  D E V E L O P M E N T  R O A D M A P  T O  T R L  6  

Date Milestone Success Criterion Risk / Dependency 

Apr Camera 
integration 

Techmates module bench-tested: remote control, 
thermal cycling -40°C. 

Techmates delivery schedule. Mitigation: 
parallel COTS backup. 

Apr First test 
flight 

New camera and optics acquire imagery at ≥ 25 
cm GSD in actual stratospheric conditions. 
Rotational blur quantified. 

Weather window. Mitigation: 3 launch sites on 
standby. 

May Gimbal 
integration 

3-axis stabilisation holds nadir ±5° during flight. 
Blurred frame rate < 50% of total. 

Highest technical risk. Mass budget: < 300 g 
for gimbal assembly. Two parallel design 
paths reduce schedule risk. 

May Radio link 
integration 

High-bandwidth duplex link achieves live image 
downlink at ≥ 60 Mbps.  

RF environment at altitude. ISM, cellular dual-
mode for telemetry. 

Jun Full test 
campaign 

Continuous terrain coverage flight: ≥ 400 km² 
acquired, ≥ 90% frames usable (in-spec GSD, < 
5° off-nadir). Data product ready to be delivered to 
EO integrator pipeline. 

Integration of all subsystems. Dependent on 
gimbal success. 

— 5 .  I P  &  D E F E N S I B I L I T Y  

Owned IP 

• Altitude control algorithm - latex-specific elastic 
envelope model. Protected as trade secret. Not 
patented. 

• LBAC firmware and autopilot sequencing logic - trade 
secret. 

• MATLAB/Simulink simulation environment and HIL test 
suite - internal tooling. 

• 'Supercluster' trademark — registered in EU. 

• EO image stabilisation algorithms (in development 
under NCBR AKCES) - trade secret strategy 
confirmed. Mechanical gimbal assembly to be 
assessed for patent. 

 
Structural moats 

• Regulatory arbitrage: EASA 'unmanned free balloon' 
classification persists because latex balloons are 
meteorological infrastructure. Regulatory risk is 
structurally low. 

 

— 6 .  T E C H N I C A L  R I S K  R E G I S T E R  

Risk Level Description Mitigation 

Gimbal mass 
budget 

HIGH 3-axis stabilisation assembly must stay under ~500 g 
to remain within payload budget. Reaction wheel 
solution may exceed this. 

Two parallel design paths (aero vs 
mechanical). Decision gate Apr 2026.  

Gimbal 
stabilisation 
performance 

HIGH Nadir hold to ±5° is an untested requirement on this 
platform. Rotational disturbance at 20 km is not well 
characterised. 

HIL simulation pre-validated expected 
disturbance envelope. First test flight 
(Apr) will quantify real disturbance 
before gimbal integration. 

Techmates 
delivery 
schedule 

MEDIUM Camera module is sourced from external partner. 
Delay shifts Apr milestone and cascades to campaign. 

COTS backup system maintained 
and flight-qualified. Can deliver TRL 
5.5 data even if Techmates delayed. 

Radio link 
bandwidth at 
altitude 

MEDIUM Live image downlink at ≥ 60 Mbps sustained from 20 
km is not yet demonstrated. ISM band path loss and 
regulatory power limits are constraints. 

Onboard caching eliminates data loss 
if link drops. 

Latex envelope 
burst 
prediction 

MEDIUM Algorithm depends on accurate burst altitude models. 
Anomalous envelopes (manufacturing variability) can 
cause premature termination. 

Proprietary burst prediction model. 
Multi-sensor FSU adds redundant 
pressure/temperature envelope 
monitoring. 

Regulatory 
change 

LOW EASA free balloon classification is permissive today. 
Future regulation could add requirements. 

Structural: latex balloons are 
meteorological infrastructure. political 
incentive to keep regulations light. 

 



 

Supercluster sp. z o.o.  ·  al. Tadeusza Rejtana 20A, 35-310 Rzeszów, Poland  ·  VATEU: 8133901746  · lets@supercluster.it  ·  www.supercluster.it 

— 8 .  K E Y  S P E C I F I C A T I O N S  S U M M A R Y  

Parameter Value 

Operating altitude 20–30 km (stratosphere) 

GSD (current PoC) ~25 cm/pixel at 20 km (demonstrated 27.09.2025) 

GSD (target TRL 6) ≤ 25 cm/pixel with active stabilisation 

Frame coverage ~1,028 m × 758 m per image at 20 km 

Daily area coverage Up to 400 km² per day 

Altitude hold band ±300 m demonstrated at 20km; ±500 m at 30km target 

Max payload mass 12 kg (latex structural limit) 

System mass (flight train) < 4 kg (regulatory light category) 

Mission duration Up to 5 days (auxiliary gas tank) 

Deployment time < 20 minutes, single operator, no infrastructure 

Camera sensor IMX462, 1920×1080, 2.9 μm pixel 

Camera body Techmates, -40°C to +85°C, 39 g, TCP/PoE 

Processing i.MX8M Plus: 4× ARM A53 @ 1.6 GHz, 2.3 TOPS NPU 
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